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Abstract

This is a compilation of pilot comments from the Boeing High Speed Research Aircraft,
Cycle 3, simulation study conducted from January to March 1997 at NASA Langley
Research Center, known as LaRC. 1. This simulation study was conducted using the Visual
Motion Simulator. The comments are from direct tape transcriptions and have been edited
for spelling only. These comments were made on tape following the completion of each
flight card, immediately after the pilot was satisfied with his practice and data recording
runs. Six pilots were used in the evaluation and they are identified as pilots A through F.
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Task 1050 Refused Takeoff

Pilot A

Task 1050 Refused Takeoff 13 Jan 97; Runs 17-19

Cooper Harper rating, I guess you're just rating the directional on this one, right, that would
be a 2, I'd say, pretty good. The only thing that might be better would be thrust asymmetry
compensation would give you anticipation of a directional problem. But it was not a
problem, at such a high airspeed, I think there's plenty of rudder control. We're using
about,maybe, 20, 30 percent of the rudder, and using some brake there to help keep it
straight.

Pilot B

Task 1050 Refused Takeoff 06 Jan 97; Runs 22-24

Just some general notes on this...you might want to consider for future runs, alternating the
engine, putting the engine [failure] at random on either side, and interspersing these with
other takeoff runs so the pilot doesn't always know they are going to occur. I think that
might effect what the data looks like. In any case we did the card as per the instructions and
was able to maintain runway centerline deviation within 10 ft each time and got within 5 fl
on the last one. So, lateral directional CHR -it's controllable, adequate, and satisfactory,
improvements not required, minimum pilot compensation for desired performance HQR3.
That's just a necessity to fight for control a little bit to keep it centered. I'm working a tittle
bit to keep it within 10 ft. That concludes my comments.

Pilot C

Task 1050 Refused Takeoff 15 Jan 97; Runs 45-47

For the tracking, satisfactory without improvement, sure, and that's as good as it's going to
get, very little special technique on that, so, I'd say a 2 for the lateral-directional, it was good.
I might of got one overshoot after the failure went to the right, and then I came back to the
left, I might of overshot the heading just a little bit and came back, but it's certainly not a
problem, and getting off centerline and getting back to it, was very controllable prior to the
engine failure too, so overall, really nice.

Pilot D

Task 1050 Refused Takeoff 21 Jan 97; Runs 52-54

Number four engine cut at a 170 knots. We made one practice and three data runs, and
obviously going down a learning curve, which I think is a little bit unfair. I was adequate
15.9 ft on my first data run, I think it's probably more typical, I'm going to kind of rate it
based on that one. The task is not too bad, a couple problems, have a hard time getting my
feet up on the rudders, correction, up on the brakes, off the rudders. Also, had a hard time
getting all four throttles back at the same time, because of the very wide spacing on the
throttle. I'm going to give it a pilot rating of a 5, because I think under realistic conditions
you'll probably be busting that 10 ft pretty regular.



PilotE

Task1050RefusedTakeoff07Jan97;Runs43-45

Thereisonly onerating,thatis lateraldirectional.Centerline tracking.Theabortis right at
V 1.Theonly commentI'll makeis thatobviouslyI knowfrom theget-gothis is goingto be
an abort so I am keyedand readyto do it, and if I wasn't,my lateralperformanceand
anythingelseprobablywouldn'tbeasgoodbecauseI amall spunupherereadyto maintain
tightcenterlinetrackinganddoanabort.Soasuggestionmightbeif you everneededmore
dataon theseis to maybehavea failure somewheresprinkledalong into the other tasks,
whichwouldbea tittle bit non-controlledor non-scientificandthattherewouldbebriefed
for onecardandmaybedoanotherone,but it certainlyis abig differencebetweenbeingall
keyedup for anabortandbeinganticipatingatakeoff.Anyway,with thatin mind I will rate
this thing controllable?Yes,adequate,yes, satisfactory,yes, CooperHarper of 3. I did
maintainwell within thedesiredcriteria,but I did takea lot of very..,it's ahigh gain task,
you'vereally got to work hard on the ruddersand the differentialbraking to keepyour
trackingonthecenterline.Obviously,notsohardyoucan'tdo it well,but it is a lot of work
load.It wouldbea3.I didn'thaveanytendencyto overcontrolto anydegreeandI hadgood
ability to compensatefor the lost.., for thefailedengine,so certainlywe'rewell within our
controlledairspeedregimeasfar asthereis noproblemswith theVMCG or the like and
basicallyit is aprettytightcriteriafor somethinglike thatandif you areableto maintainit
within that,but it lookslike it's aprettyeasytaskfor theaircraft.

PilotF

Task1050RefusedTakeoff23Jan97

Notperformedby thispilot.



TASK: 3001
CARD: CompositeFlightDirectorTrackingTask

Exposurenineteen,flight director tracking and capture. Again, baselineaircraft, fairly
benign task, fairly easily controllable. Controllable,adequate,satisfactory. Minimal
compensation,HQR of threes,bothaxes. CIR is one,RQR is one. No display impact.
Thatconcludesthesecomments.

Exposure14

DATE:18Nov97
PILOT: D
TASK: 1001
CARD: NominalApproachandLanding

Okay this exposurefourteennominalapproachand landing. This was a puzzle. The
approachwasfine, it felt good. It didn'tfeellike a lot of oscillationsor anythingandit was
aspreciseasI canusuallyget them. Exceptfor droppingtheglideslopeout of my cross-
checkfor a moment. It wasall fine. Satisfactorywithoutimprovement,yes. Threefor
longitudinallateral-directional.Landingis arealpuzzleto me. I don'twhatto makeof this.
I evenhad onein therethat wasn't adequatebut I'm gonnasay that was an anomaly,
unexplained. The majority of the time the adequateperformancewas attainable.
Longitudinally,satisfactorywithoutimprovement,no. I've got to giveit a five. Consistently
long and usuallya little hard. The best I could do on that would be a five. I was
considerable.The thing that surprisedme is feels so solid and everything.To havea
performancelike that, is a surprise. As far as Lat. Dir. goes,it satisfactorywithout
improvement.FarasI'm concerned,couldmakethata three. Thatwasnot theproblemin
thisstraightin approach.For CIR, I think thatwasa one. I don't remembermakingany
inputs.Therewasvery little bouncingaroundgoingon. I'd saytwo asfar asRQR. Yeah,
thereweresomevibrationstherebut I don't think anybody'd complainaboutthat if that
wereturbulence.Displayperturbations,well, it wasdifferent thentheotheronesthatI saw.
Theotheronestendto havetheglideslopemarker.Thus,I put theflight pathmarkeron it.
That'susuallyjust shortof therunwayandthis look like it wasmorenormaltypelocation.
Therewerenoperturbationsthateffectedit. In otherwords,it wasn't movingaround. It
wasstayingwhereit shouldbe,soI'd haveto saynoon thedisplay.

Exposure14

DATE:18Nov97
PILOT: D
TASK:2001
CARD: LateralOffsetLanding

Okay,exposurefourteen,offsetlandingcomments.Approach,well it felt smooth. I didn't
seeanylargeoscillationsor anything.Certainlyadequateperformance,satisfactorywithout
improvement?Fortheapproach,I'd sayyes. I prettywell put it whereI felt I wantedit and
wasconfidentit wouldgo there. So, anotherthreeandthreeon the longitudinal,lateral-
directional. Landinghowever.... this'll be pitch. Adequateperformancesatisfactory,no.
Anotherfive forjustbeingusuallya little longandalittle firm. Fivefor longitudinal. Lat.
Dir. I think I'll stickwith afour on that. It doesn'thavequitethetight feel thatI'd like to
have,that's for sure. So,it's a little minor annoying,notbeingquite as connectedto the



stick asI'd like. So,five andfour for longitudinal(and)Lat. Dir. CIR, againis one,I'd
say. Two, just very minor little bumps. (Display perturbations). Oh, and display
perturbationsnot afactor.

Exposure14

DATE:18Nov97
PILOT: D
TASK:3001
CARD: CompositeFlightDirectorTrackingTask

Pilot comments,exposurefourteen,trackingtask.Okay,for thedirectortask,in both cases,
adequateperformanceandsatisfactorywithoutimprovement.Yeah. I'm gonnago with the
longitudinalbeingafour andtheLat.Dir. beinga three. I'm sorry,turn thataround. The
longitudinalbeingathreeandtheLat. Dir. beingafour. CIRone,andRQR...I hardly felt
anythattimebut I guesstheywereperceptible,two. (Nodisplayproblems).That'scorrect,
nodisplayproblems.

Exposure4

DATE: 03Dec97
PILOT: E
TASK: 1001

CARD: Nominal Approach and Landing

The date is December 3rd This is the morning session. Pilot E is the pilot. This is
Exposure 4, Nominal Approach and Landing. For the intercept I really don't have much to
say. I did try a little bit of just some pulses in roll and pitch. I really did not see much, it
almost seemed like the basic airplane. The part of the rigid airplane we did yesterday, I
would give it a two and a two for the Glideslope and Localizer Intercept. For the approach
segment, I guess on this one we go down to 200 feet for the approach segment. Again, I
thought it was pretty easy to track. I give it a two and a two for the approach segment. For
the landing phase, the only real comment, the big thing I noticed here is that just below 150
feet on all three runs that we did the actual and commanded flight path vector split in the
glide path or in gamma. In order to maintain you aim point down to flare initiation you have
to compensate and put the power ... to hold your actual flight path where you want it. I
guess I probably ... and that happens without any control input, I guess again just from a
philosophical standpoint, I have a hard time splitting axis and I also think that half ratings
within the boxes except between four and five are probably appropriate. I would probably
lean towards a two and a half if we were going to go with full ratings or just integer
numbers, I guess just because of the split I don't know ... I guess I would probably go with
a three just because of the split. I would probably actually go with two and a half's. So
we'll go with a three and a three. On the DASE, on the control inputs I would probably go
with a one because I do not think I was really modifying any of my inputs. I would
probably go with a one for ride quality too. I didn't really notice much from the rigid
airplane we did yesterday and I would probably go with a no for the displays.

Exposure 4

DATE: 02Dec97
PILOT: E
TASK: 2001



CARD: LateralOffsetLanding

PilotE,Exposure4, OffsetLanding.Okay,theapproachphase,first of all I wouldsay is a
two anda two. Now, let meback off on that becausethis one the approachphasegoes
downto 50 feet. So,okay,I guessfirst I probablyshouldmakea basiccomment. I think I
gotbetterperformanceherethanI havein thepastbecauseI waslessaggressiveat trying to
correctbackto theglidepath.Thatseemedto givemealotbetterresults.I think it givesme
moretimeto get thealignmenttakencareof andit alsogivesmea morepredictableflare.
So,I think thiswasalargestepin thelearningcurvehere. We did getdesiredperformance
ononeof theruns. Duringtheapproachphasewealwaysgot desired. I guessI still think
you haveto makethe right correctionthe first time,you don't havemuch to play with
mainlybecauseof that 50 foot windowon theBankAngle limit. I'm going to go with a
four andafour for boththeapproachandthelandingtask.Thetrackingon the approachis
fine. I still think making the offset at 250 feet,makingthat turn and setting it up has
everythingto dowith makingthelandingright. So,I amgoingto go with a four anda four
for both. I amgoingto gowith aoneandaonefor controlinputsandride quality andano
onthedisplay.

Exposure4

DATE: 03Dec97
PILOT: E
TASK: 3001
CARD: CompositeFlightDirectorTrackingTask

Pilot E, Exposure4, Flight Director Tracking. I think thereare some learningcurves
betweenimprovementsbetweenyesterdayandtoday. The particulartrackingprofile we
flew ... it seemedthat bothprofileswerecloseto beingthe same. I still think that in roll,
becauseof theway theflight directoris setup, thetaskis a little bit moredifficult making
roll or in trying to tracktheroll commandversestrackingthepitchcommand. I guessI'm
havingahardtimegoingbetweenis it satisfactorywithoutimprovementbetweena threeand
a four for thetask. I think this timeI amprobablygoing to go with a threeand a three.
Thisconfigurationseemskind of like therigid body to mealmost. AnywaysI'm going to
gowith athreeandthree.Onefor controlinputs,onefor ride qualityanda no for display.
I guessthat'saboutit. I think thereis somelearningcurvefrom yesterdayto today. Also,
I reallycouldn'tattributeanythingto theflexibility onthisparticularone,I guess.

Exposure5
DATE : 09Dec97
PILOT: F
TASK : 1001
CARD: NominalApproachandLandingTask

Okay,pilot rating,onmy first evaluationon theninth of December,Pilot F. Let's ratethe
approachfirst andjust asa comment,it looks like wehadno structuralmodesnor did we
haveanyquasisteady... well how do I saythat.Therewasno droop in the displaysso
apparentlywehadnomodesandI couldnotdetectanyvibrationsin neither.Okay, thepilot
ratingsfor theapproach,longitudinal,it's prettygoodbut let's giveit a four just four minor
but annoyingdeficiencies.Youknow, it's rawdataapproach.Samething laterally,a four,
samereason.Landing,longitudinal,it's toughto gettheH dotandX positionagainwith the
visualcuesandI finally discoveredwheretheradaraltimeteris, I still haven'tgot it in my
scanand I'm relying on the fall outs. But we are forced into a five becauseof the



performance.Solet's giveit a five for longitudinal.Lateral,weweredefinitelydesired.And
I think for thetaskthewaywesawit there,it's reallyprettygoodfor the landing,let's give
it a three.Okay,DASE.As far asI could tell therewasn't any.Pilot doesnot altercontrol
inputs.Okay,soaone.For thefide,aone.And no! (Onthedisplaysquestion.)

DATE : 09Dec97
PILOT: F
TASK: 2001
CARD: LateralOffsetLanding

Exposure5

Okay,pilot commentson theoffsettask.And theapproach,which is downto fifty feetnow
isn't it? Sotheapproachlongitudinally,is not toobad,I washavingalittle problemwhere
thetouchdownmarkerwas,I got thatclarified.But it's still apretty difficult task,thevisual
cuesaren'trealgoodout there,so let's giveit a four for longitudinal.Lateral,let's giveit a
five causeit's averydifficult task,it's a ... Okay,landing,longitudinal,on my performance
I'm into inadequatethatI'm goingto throwthat oneoutbecauseI wasreally trying to sort
out that runwaymarkingon this seriesherebecauseit was really the first one whereI
haven'thadthedroopof theQSAE.And let's assumethatthe performanceis adequateand
longitudinallythelandingrequiresconsiderablepilot compensation,let's giveit a five. And
thelateral... I'm going to ignorethateightpoint six too. And saythattheperformance...
I'll haveto giveit a five at best.ReallytheoreticallyI ought to give it a sevenbut the ...
Okay,how abouta one,oneandan"N".

Exposure5
DATE : 09Dec97
PILOT: F
TASK: 3001
CARD: CompositeFlightDirectorTrackingTask

Okay,pilot F, commentson the flight directortrackingtask, exposurefive. Okay, pilot
commentson theflight director.Again,you know,no flexiblebody disturbances.It's just
plainold rigid body.And both thelongitudinalandlateralhavesomeminor but annoying
deficiencies.We were obviously getting desiredperformance.But I would like a Nav
displaybecauseI would like a little bit of aheadsup what's comingnext. So it requires
quitea bit of compensationto try andfigure out what's happening.Let's givethemboth
four's. Four,four. And theDASEis one,one,"N".



Configuration 02, Baseline DASE configuration, base0

Exposure 19
DATE: 22Oct97
PILOT: A
TASK: 1002

CARD: Nominal Approach and Landing

Straight-in approach and landing, longitudinal rating for the approach; Controllable? Yes.
Adequate performance? Yes. Satisfactory without improvement? I'm going to say no and
rate it a four. There is enough turbulence driven motions that make the task a tittle bit
higher workload than I would like to see for the longitudinal rating. For the lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? No. I am also going to rate that a four.
And again even the light turbulence is enough to excite the aeroelastic modes and make
some very substantial motions. This is a pretty bad configuration. Both lateral and
longitudinal axis, we have very large amplitude, very lightly damped ASE motions. These
are the largest amplitudes that I can recall so far. They appear to be as large as anything I
have seen. The rudder also results in ... which we don't see very often, but it results in very
large amplitude responses and there are two motions. One is about a second delay after the
other about a three second delay and they are both fairly significant responses. So over all a
very bad configuration. For the landing, longitudinal rating: Controllable? Yes. Adequate?
Yes. Satisfactory? No. Basically had some borderline desired-adequate approaches but I
didn't really feel like I was totally in control. Based on Cooper Harper ratings it looks like
this was more towards a five so I'll rate it a five longitudinally but it certainly is not a very
good configuration at all. Very very large amplitude and lightly damped motions and
especially in the flare when you go to that high gain task. In the flare I was very careful and
not abrupt inputs whatsoever to try to not excite any of these motions. For the lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? No. I'll rate that a ... I met desired
criteria, I'll rate that a four. Not real good lateral performance because the lateral axis is
also is very active in turbulence and with any kind of motions, I was kind of wandering
around the localizer to a certain extent, getting really bounced around a lot and I'm reluctant
to put in a lot of corrective inputs. For the CIR, obviously this did influence my inputs so
one and two do not apply. Let's look at three and four. Number three, vibrations impact
precision. That's true. Vibrations cause occasional involuntary control inputs. I don't
think so, we'll look at that carefully again on the offset. We'll go with a three on that. For
the RQR, obviously we can skip the first couple because we do have problems here. Let's
look at number three, mildly objectionable. That's not true. Four, moderately
objectionable. Five highly objectionable. Let's go with five. These are way to large an
amplitude. (Five?) Five for the RQR. Even though it's not very lightly damped, it's kind
of tightly damped, we're getting about three or four overshoots. The amplitude of the
overshoots or the motions is so high that it really makes it requiring improvement. No
problems with the displays.

DATE: 22Oct97
PILOT: A
TASK: 2002

CARD: Lateral Offset Landing

Exposure 19

Longitudinal rating for the approach; Controllable? Yes. Adequate? Yes. Satisfactory?
No. I am going to rate it a four again for workload and for compensation required which is
the motions are making ... you have to work harder than I would like to. And you have to



beveryverycarefulhow youputin yourcorrectiveinputsnot toexcitethemfurther. So its
ahighmentaltaskthere. Lateralsimilarly its thesamething. We'll keepthata four also.
bothaxesareequallypoor. For the landing;Controllable? Yesit is. Adequate?Yes.
Satisfactory?No. Actuallyit madegoodH-dotandslightly long or in thebox anda little
bit firm H-dot. But I think a lot of that waskind of lucky. Whenyou get in closer,you
reallycan't afford do muchto correctfor any typeof a situation. I really reluctantto do
anythingto changetheattitudeonceI establishedtheflare attitude. So if I wenta littlebit
long,I didn't feelconfidentin beingableto makeahigh gaincorrection-veryrapid,abrupt,
smallamplitudecorrectionsto correctit. So I just held whatI got andthat's why I tended
landlongacoupleof timesor firm. I just didn't feel confidentin beingableto correctfor
thosethingswithoutexcitinga bad longitudinalmode. Also for the first time,I noticed
somevibrationon theapproachwhich madeit -I still saw the displaysfine but certainly
becausetheyaresobig ontheup front displays,theheadupdisplaysbut it did startto get a
little bit annoying. So that's the first time we've seenthat. For the landing there for
longitudinally;Controllable?Yes. Adequate?Yes. And we will sayadequateperformance
for a five. Lateral rating; Controllable? Yes. Adequate? Yes. Made the desired
performancebut theworkloadwas,I think,a littlehigh for thatso wewill go with a four.
Andagaina lot of lateralmotionsbasedon verysmall inputsfrom me andalsoturbulence
responseswerepoor. Okayfor theCIR; Obviouslyit's not oneor two. I'm still going to
probablygowith three. I don't feellike I had anybio-feedbackor whateveror any typeof
confusionthat mademeput an involuntaryinput in there. For the RQR; We can go
through the first couple. Obviously they don't apply. This is a bad configuration.
Looking at four, moderatelyobjectionable- improvementwarrantedand five, vibrations
highlyobjectionable- improvementrequired.I neverhadto abandonthetasksotheworst I
cangiveit isafive. Sowe'll gowith athreeandafive anda no on displaysalthoughI will
caveatthatwith at onepoint on the approach,it did seemlike the displayswerebouncing
aroundenoughwherehadit stayedlike thatit wouldhavebeena nuisance.So it just was
nippingtheedge,for me,for theheadupdisplayswherewehaveaproblem. SoI amgoing
to givethisnobutyoumightwantto makeanotationthatwearefight on theedgeof where
wewouldbein aproblem.

Exposure19
DATE: 22Oct97
PILOT: A
TASK: 3002
CARD: CompositeFlightDirectorTrackingTask

Longitudinalrating;Controllable?Yes. Adequateperformance?Yes. Satisfactorywithout
improvement?No. Absolutelynot. I going to for longitudinalrate it a four. I had to be
veryverycarefulwithmy inputsjustalmosthardlyanyrateat all. Justveryverysmoothly
appliedbut a veryslowrateandtry to anticipateandaccepterrorsand smoothlytakethe
inputsout. For the lateralrating;Is it controllable?Yes. Adequate?Yes. Satisfactory?
No. EventhoughI metthedesiredperformance,I'm going to ratethatafive. I think just
maintainingadequateperformancecriteriatookconsiderablepilot workloadsowe'll go with
afourandfive with thatone.CIR; I certainlyhadto tonedownmy gainstremendouslyto
notgettremendousmotionsthatwouldbeverydisadvantageousfor themaneuversowecan
skip right through one and two. Look at three,cockpit vibrations impactprecision.
Certainlythat'strue. Numberfour, cockpitvibrationscauseoccasionalinvoluntaryinputs.
Again it's difficult for meto believethat's true,so let's go with a threeon that. Again a
commenthereis thatit wouldprobablybe worthstudyingthevideoandalsothetracesfor
theinceptorinputto seeif in factthereis anyinvoluntaryinput. I don't believethereis and
I'm reallyvery firmly plantedon the armrestandI'm grippingthestick very lightly so I



don't transferanyhigh frequencymotionsinto thestick. But it's ... probablyI just can't
determine.My opinion is thatI'm not. Okay,RQR: We canjust go throughthe first
several.It's eithergoingto beimprovementsarewarrantedor required. I amgoingto say,
let's gowith afive on thisone.Basically,I hadto sotonedownmy inputsfor thetaskthat
it soinfluencedtheway I flew this that,I think,you haveto improvethis. So I wouldsay
improvementsarerequired.Noproblemswith thedisplaysthattime,soano for the display
issue.To thebestof my recollectionthat'stheworstconfigurationI've seensofar.

Exposure9
DATE : 05NOV97
PILOT: B
TASK : 1002
CARD: NominalApproachandLandingTask

Thisis exposurewhat,eight,nine? Exposurenine,Pilot B. Approachandlandingstraight
in. ThelongitudinalCooperHarperon theapproach;frankly it's not, it doesn't interfere
with theperformance.It's strictly,let's sayaride controlor ride quality problem. With
thisoneit's mostlyin theverticalalthoughthere'ssomelateral. Beingin theverticalis not
quite as bad as having both Lateral and vertical Inputs. It's satisfactorywithout
improvement?Probablyno. I'd saywedid get moderate,I'd givethatprobablyathreein
theapproachandafour on thelanding. Lateral-directional,had noparticularproblemwith
thatsoI'll giveit a ...althoughtherewassomemotionlaterally, I'll giveit a three,in both
approachandlandingfor lateral-directionalCooperHarper.TheDASECIR rating; I guess
I'll haveto giveit a two andtheride quality; I guessI'd call it highly objectionable. I'd
giveit five andayesonthedisplay.

Exposure9

DATE : 05NOV97
PILOT: B
TASK : 2002
CARD: OffsetLandingTask

Okay,exposurenumber,whatis it nine?Exposurenine,this is theoffset landing,approach
and landing. Longitudinal Cooper Harper, that ... we had difficulty getting desired
performanceandI say it is controllable.Adequateperformance,tolerablepilot work load,
yesI guessit is. Not satisfactorywithoutimprovement,however. So we're talking very
objectionableI'd giveit a six. On the.., that would be the landingitself. The approach
actuallyis not all thatbad,probablya four. Lateral-directional,oneof the featuresof the
lateral-directionalis thatit excitesa veryextremelyobjectionablebouncingin the cockpit.
Laterallyandverticallyalso. So anyaggressiveuseof the lateralcontrolsreally getsyou
going. Soyou'rewalkingafine linebetween,in thecorrectionmaneuver,betweendumping
thecomputeror dumpingthe motion system. Becausethe largeamountof motion and
tryingto get thejob doneis averyfine linethere.Lateral-directionallyI'd saywe're talking
...we do getadequateperformance.I'd say it's veryobjectionable,a six on theapproach
andalsothelanding. TheDASE CIR ratings,I'm really not ableto determinewhat the
involuntarycontrolinputsare. I'm gonnacall it a two andtheride is highly objectionable,
call it afive. Yesweareseeingimpactsonthedisplay.

Exposure9
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DATE : 05NOV97
PILOT: B
TASK : 3002
CARD: FlightDirectorTrackingTask

Okay,this is exposurenine. Flight Director TrackingandCapture. LongitudinalCooper
Harper,I'd saythere's,wereallydidn't get adequateperformance.I guessI'm gonnacall
it asevenandlateral-directionalis aneight.TheDASECIRrating,hasto be a two andride
quality,highly objectionable... well we actuallydid abandonthe taskbut not necessarily
involuntarily. I don't know how you categorizethese,well I'll call it a five on theride
quality. Aeroelasticdisplayquestionis yes.

Exposure6

DATE: 12Nov97
PILOT: C
TASK: 1002
CARD: NominalApproachandLanding

Okay,exposuresix, theoffset ILS to straightin. Very violentoscillations. Relativelylow
frequency.In light of thefrequencyyou really don't want. Both longitudinalandlateral-
directionally,impactedthecontrolon severaloccasions.Basicallytheonly way to fly this
downlow andcloseis to relaxinputsonthesticksandkind of makevery,veryseldom,very
small,inputs. I triedaverysmalllateraldoublet,like aquarterof an inch to a half a inch of
stickmovementsandgot veryviolentshakingdirectionallyin the cockpit. So it's really
sensitiveto controlinputs.Also sensitiveto turbulence.Thisis aboutasbadasI've seenit.
It's controllable,barely. This is on the approachnow, down to fifty feet. Adequate
performanceisnotattainablewith atolerablework load. Thecontrolissuesall occurredjust
prior to fifty feetsoI'm gonnagivethesameratingsin approachandlanding. It's driven
by thesameevent,which is therequirementto makeinputsleadingup to andin the flare.
Longitudinally,I'd sayconsiderablecompensationrequiredfor control. Controlis an issue,
HQRiseight,bothapproachandlanding. Lateral-directionallytherewasononeoccasion,I
hadaneventwhichrequiredcontrol issues,or led to control issuesI shouldsay,in the
lateral-directionalaxis. SoI'm gonnagiveit aneighttheretoo. CIR, five. There'skind of
abig gulf betweenfive andsix onthisscale. If youdidn't abandon... hangon, let melook
atit again. I didn't getsustainedinvoluntarycontrolinputs"causeI basicallydidn't allow
thatto happen.I keptmy handprettymuchoff thestickunlessI absolutelyhadto makean
input. So,I'm gonnagiveit a five butboysix wouldbe realeasyif you grabbedit. RQR,
thisis theonewherethereis abig differencebetweena five anda six. I can't giveit a six
becauseI didn't abandonthetaskbut theworst I cangiveit is a five and that's what I'll
give it. I didn't notice,interestinglyenough,any display perturbationproblems. That
surprisedmebut I didn't noticeany impactsof thedisplaythis last time. Thatconcludes
my comments.

Exposure6

DATE: 12Nov97
PILOT: C
TASK: 2002
CARD: LateralOffsetLanding
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Okay,exposuresixoffsetlanding. This oneis largelyuncontrollable.In close,anysharp
inputs at all, and by sharp I meanmoderatelysharpnot evenwhat I would call real
aggressiveandyou're essentiallyuncontrollable.Very,verydifficult to get theairplanein
controlbothlateral-directionallyandlongitudinally.Thepredominateoscillationproblemis
longitudinalinitially but it migratesinto lateral-directionaland thereappearsto be trading
goingon. Therecertainlyis tradingin termsof work load. So,I can'ttell youwhichaxis is
uncontrollableit kind of all fell apartat thesametime. Soduring theapproach,I'm gonna
call it a tenin all four cases.BecausealthoughI didn't losecontrolin the landing,I think
you're gonnalosecontrolatsomepoint. Youdo enoughof theseandit's a matterof luck
asto whetheror notyouretaincontrolall thewaydown. So I'm gonnagiveit a ten in all
fourblocks. DASECIR, six andRQRis six. Onceagain,I didn't noticean impactof the
display. I nevernoticedit vibrating. It maybethat theproblemsgo beyondthat. It's kind
of like whentheforestis burningyou don't necessarilynoticethecolor of trees. I didn't
noticethedisplaybeingan issueat all this time. Yeah,it couldbe frequencyissuebut in
anycaseI didn't noticeit. And thatconcludesmy comments.

Exposure6
DATE: 12Nov97
PILOT: C
TASK: 3002
CARD: CompositeFlightDirectorTrackingTask

Exposuresix,flight directortask.CooperHarpers: Basicallyit's muchthesamethat I've
seenbefore. If you're very,verysmoothon thestick,particularlyif youdon't makebackto
backopposinginputsof anymagnitudeatall it's controllable. If you startmakingback to
backopposinginputsyou really getsomevibrationgoing in both axesand it's relatively
low frequencies,soit's objectionable.You've got to relax yourhold on thestick. I didn't
abandonthetaskatall. It bombedoutonus onceso wedid threeof themso I didn't lose
control but you're certainly losing precision. It's controllable.Adequateperformance
attainablewith a tolerablework load,just barely. Both axesarebasicallythe samework
load. It's not satisfactorywithout improvementcertainly. I'd say a five in both axes.
Considerablepilot compensationfor adequateperformance. CIR, frequentinvoluntary
inputs,five andfive highlyobjectionable.Nodisplayproblemsatall.

Exposure16

DATE:18Nov97
PILOT: D
TASK: 1002
CARD: NominalApproachandLanding

Okay for approach. (What's the exposurenumber?Sixteen?) Yeah,exposuresixteen.
PilotD, this thestraightin approaches.Fortheapproach:satisfactorywithout improvement,
asfar astheability to fly it preciselyandhavingto work realhard. I'd saythat'sa threeand
three. It wasuncomfortableasfar astheapproachwent,didn'teffecttheperformance. For
landinghowever,longitudinal,adequateperformanceattainable?Yes. Satisfactorywithout
improvement?No. Five... longitudinalwouldbe five on that. What washappening,soon
asI flare, I'd kind of geta,... almosta surpriselifting backup. I thoughtI mightbeover
controllingit. I decided,it wastheairplanedoing it andnot meafterall. I wouldendup
long each time. So five. I did get adequateperformancewith considerablepilot
compensation.Lat. Dir., it wasmoreuncomfortable.A lot of vibration left and right.
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Wasn'teffectingtheperformanceparticularlybut it wasannoying.I'll sayon that onefour
for theLat.Dir. CIR definitelytwo.... I'd saythree. CIR three. RQR,they're morethan
mildly. Moderatelyobjectionableandimprovementwarranted. I'd sayprobably four on
that. Thatmightbealittle harshon it but I'll leaveit atfour. Thedisplays,I'll sayyesthat
time. Thathasbegunto movearoundalittle bit atthislevel.

Exposure16

DATE:18Nov97
PILOT: D
TASK:2002
CARD: LateralOffsetLanding

Okay,definitelymorework alltheway arounddueto thevibrationsthis time. Satisfactory
withoutimprovement?No. Did getdesiredfor the approachhowever. Rockin' around
there.Justdue to thepilot compensation,I'm going to maketheLat. Dir. five on thatand
the longitudinalfour. For the approachit's four and five longitudinal,Lat. Dir. The
vibrationsleft andrightwerecausing.... gettinginto ...neededsomepilot compensationand
that'swhatdraggedit downoutof thefoureventhoughdesiredperformance.Okayfor the
landing. Adequateperformanceattainable?Yes.Satisfactorywithoutimprovement? No.
Thelongitudinalusuallytendedto be a little long. Oncein a whilea little hard. Probably
five on thelongitudinalthat time but six on the Lat. Dir. The left/right oscillationswas
beginningtobeveryoverwhelmingonthat. Five andsix longitudinal/Lat.Dir. on landing.
CIR, definitelythree. I think it wasstill a three. I didn't noticeany involuntarycontrol
inputs. Thevibrationscertainlydid impacttheprecisionof thevoluntaryones. So,three.
Boy,that'sgettingawfulcloseto five. I guessI probably ... Okay I'll go with a four on
thatfor RQR. Very easilycouldbe a five but I'll stick with four I guess. So,threeand
four for thosetworatings. Yes,I think thevisualdid,movingarounddid effect the task
performancethattime. So,displayyes.

Exposure16

DATE:18Nov97
PILOT: D
TASK:3002
CARD: CompositeFlightDirectorTrackingTask

Pilot D, exposuresixteen,flight directortracking. Okay,adequateperformance?Yeah.
Satisfactorywithoutimprovement,all thosethings. I wasableto getdesiredperformanceall
theway through.The compensationwashorribly high andit wasworsein Lat. Dir., so I
think on this one,eventhoughI got the desiredperformance.The workloadis going to
dragthisdownintolongitudinalfive andlateral-directionalsix. CIR,thistime,I think, I was
beginningto get someinvoluntarycontrol inputs. Someof thoseparticularlyleft/right
oscillationswerebeginningto couplein I suspect. So four for CIR and that's a five.
Improvementis requiredon that,noway to acceptit. Thedisplay,I havethesameproblemI
alwaysdo, theseup andawayones. I'll say displayno. For thereasonsI've givenso
manytimes.

Exposure17

DATE: 04Dec97
PILOT: E
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TASK: 1002
CARD: NominalApproachandLanding

Basicallyit lookslike wecanexcitethingsin bothaxes.I guess,if anythingthepitch seems
kind of ... it looks like wecanexcitethingsmore in roll thanwe necessarilydo in pitch
althoughwith smallerinputs... think that's kind of my perception... thepitch thoughmy
perceptionis unlessyou'reveryslowandsmooththere'spredictabilityproblem... it takesa
littlebit beforeyoureallygetwhatyouwant. We wereseeing,during theflare,a split with
theactualflight pathvectorlaggingthecommandedflight pathvectorevenat a fairly slow
rotationratefrom theflare. Anotherthing is, is basicallywhathappensis we're gettingon
final we're startingfor somereasonat 150or 100feetor sowe're startingto drift high and
theaimpoint shifting downtherunway. You're gettinga split in thecueswith the actual
cuegoingabovethecommanded.And thenasyou transitionto the flare it goesbelowthe
commanded.Sothat'sa little bit disconcerting.I guessI wouldprobablytendto be ... I'd
sayit's notsatisfactorywithoutimprovementso we're in thefour, five,six block. We got
desiredperformanceonce.We werecloseafewof theothertimes. Twice,sorry. Okay. I
guessI'm trying to look at thecompensationasmoderateversusconsiderable... I guess,
I'll gowith afour andafouron this taskfor the landing.I'll gowith a threeanda threefor
theapproach.Sorrythat'sbackwards...I'm giving it to you in thereverseorderbut ... the
CIR I'm goingto gowith athree.On this task,I didn't seeanyinvoluntarycontrolinputs
but I couldseeif I wasmuchmoreabruptthatthatpossiblycould've hurt andfor theride
qualityI'm goingto gowith afour,I guess.My tendencyisbetweenafour andafive andI
guessI'll gowith afour. ThisoneI did noticethedisplaybouncingarounda tittle bit more
andit wasdisconcerting.I think there'ssomepro andconasI mentionedbeforeon this
but,asfar asactuallyimpactingtaskperformance,I'm gonnasayno.

Exposure17

DATE: 04Dec97
PILOT: E
TASK: 2002
CARD: LateralOffsetLanding

Okay,it seemslike you canexcitemotionbothin pitch androll. We knockedthemotion
baseoff twiceduringthis,thelattertworunsafterthat. I tried to reducemy gainsandback
off on theinputssome. Thefirst run wedid, I didn't really ... I backedoff on my gain
becauseof thebangingaroundbut I didn't feel asprohibited,I guess,from doing what I
wantedto doasI did onthelast tworunsthatwedid. Thebouncingaroundandeverything
is not verycomfortableandit wouldgive me a lot of apprehensionif I wascloseto the
grounddoingthatfor real. As far aspredictabilitygoes,we'regettingasplit cuein theflare
includingthe latterportionof the flare and on most of theruns that we completedto a
landingI endedup havingto bunt forwardor fakea smallnosedownpitch fractionin the
flareto stopfromjust ballooningandeithermaybestartingto climb againor just drift down
therunway. It's reallyhardto compensatewith thesplit cueandI'm not sure that either
oneof themis exactlywhattheairplane'sdoing. Anyways... I wouldcomeup andbe in
thefour,five or sixblock. Weonly got adequateperformance.I'm going to disregardthe
compensationto try to stopfrom knockingthemotionbaseoff andso if I disregardthat,I
think we're probablyin the five range. So I would give the approachand landingboth
five's for longitudinalandfive's for lat dirs. So it'd be a five,five,five,five. DASE for
controlinputs,I think we're borderingon maybegettingsomeinvoluntaryinputsin there,
I'd probablygo for like athreeandahalf. But, I'm going to go aheadandfall out on the
sideof thefour. So,we'll giveit a four for controlinputs. I'm going to giveit a five for
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cockpitvibration. Thatcloseto theground,I don't think, I wouldn't bewilting to tolerate
that. And I'll sayno for thedisplays.

Exposure17

DATE: 04Dec97
PILOT: E
TASK: 3002
CARD: CompositeFlightDirectorTrackingTask

I guessI really find thelurchingobjectionableandI think it affectsmy ability to do thetask.
I haveto backoff way,prettyfar on my gainsandparticularlyI think its prettyhardto do
anykind of a bankanglecapturetaskor fine trackingof a bankanglewhilemakingsmall
correctionsevenin thebank anglewithoutexcitingthemotionwhichmakesthetaskmore
difficult. We gotdesiredperformancebothtimes,I believethat it's not satisfactorywithout
improvementsothatputsit in thefour, five or six range. I guessthequestionof moderate
pilot compensationor ratherif I usedmoreandI'm havinga hardtime answeringthat ...
I'm going to giveit a five anda five. Thereasonis, I think it's probablyaboutmoderate
pilot compensation,but I think it's morethanaminorbut annoyingdeficiency.And I do ...
soanyway,I'll go five andfive. I dothink that it's definitelya four for CIR anda five for
ridequality,ano for thedisplayquestion. I guessjust the lurchinessthatI sawis kind of,
particularlyin roll, I wouldalmostbetemptedto go for a four in pitch anda five in roll but
I'm goingto leaveit thewayit isjust afive. That'sit I guess.

Exposure11
DATE : 09Dec97
PILOT: F
TASK : 1002
CARD: NominalApproachandLandingTask

Okay,exposureeleven,thestraightin task,just somegeneralcomments;probingit on the
straightin, it's reallyprettybad,bothaxes,fairly lightly damped.And I let my handcouple
into the longitudinalaxis there and we finally kicked the simulator off. But on the
subsequentapproachesif you makenicesmoothinputsto, the longitudinalis not too bad.
And for thestraightin tasktheinadvertentlateralinputsdidn't seemtobesignificantso that
weendedupwith prettygoodperformance.Youknow, it's probablya fluke,a tittle bit, but
wehadall desired's.Pilot ratingfor theapproach,youknow,I'm goingto giveit a five. It's
a little bit bumpybutnot toobad.And theride qualityjustdueto theturbulenceis definitely
aseven.And thelanding,let'sgiveit a five anda sevenalso.And theDASE is a three,five
andyes.And it's both QSAE and DASE. Let's see,what's the questionhere?Easeof
precision.Yeah,just a tittle bit. Thewigglingdoesn't really impacttheprecisiontoo much
butalittle bit. Okay.

DATE : 09Dec97
PILOT: F
TASK: 2002
CARD: LateralOffsetLanding

Exposure11

Okay,exposureeleven,theoffset task.And just somegeneralcomments,it's reallypretty
badandthecommentsI have,I think it's just reallymarginal,I meanthedisplayis jumping
aroundsomuchthatI almostcan'treadit well enoughto controlto. But it's still marginal,
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we're still doingit. Justthesameimpressionon bothapproaches,it wasjust ditto ditto on
thesecondapproachasonthefirst one. Theperformancewassimilar too. Pilot ratingsfor
the approach,longitudinal,not too hard to keep smooth,longitudinal.You can excite it
longitudinallyif you trybut if you'remildly careful...solet'sjust giveit a five. Laterally,is
adequateperformanceattainablewith a tolerablepilot workload?And I would say no.
We're,youknow, it's like you're just hangingon. It's definitelya seven.Okay,thereis a
little bit of discrepancybetweenperformanceand the workloadthere.And I realizethat.
Okay,samefor the landing,five andseven.And theDASE is a three,five andyes.And I
thinkon theyes,this time,it's oneof theworst I've seenas far as the displaywhacking
around.WorstDASEmovement,I think.Ormostnoticeable,I don'tknow.

Exposure11
DATE : 09Dec97
PILOT: F
TASK: 3002
CARD: CompositeFlightDirectorTrackingTask

Okay,pilot ratingon exposureeleven,the flight director.Longitudinal,just haveto be a
little bit gentleandit's not toobad.ThelateralagainasI havemadecommenthere,I think,
it's for this particulartask,it seemslike I had the hardesttime not exciting the lateral.
Previousones,all previousonesjust by backingoff on thegain it seemedeasier.This one,
in factwebombedhereononerun.But let's giveit aseven.Sofive, asevenandathree,five
andano.
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Configuration 03 Dampl with CGI DASE perturbations relative to

HUD turned off, disp0

Exposure 2
DATE: 20Oct97
PILOT: A
TASK: 1003

CARD: Nominal Approach and Landing

This is for the straight in approach and landing Cooper Harper for the longitudinal
approach rating. Controllable? Yes. Adequate? Yes. Satisfactory without improvement?
Yes. Three. Obviously ASE effects were very annoying but as far as completing the task
longitudinally there was no real problem and gamma-dot-v worked great on the glide slope.
Lateral Cooper Harper for the approach, is it controllable? Yes it is. Adequate performance
attainable? It sure is. Is it satisfactory without improvement? Yes it is. I was fairly
aggressive and even though we got bounced around a bit, it still responded to my aggressive
inputs very well. I'll rate it a three. Fair, some mildly unpleasant deficiencies. Basically the
ASE effects did not really effect my performance it's more of a ride quality which we will
get to later. For the landing, longitudinal rating, controllable? Yes. Adequate? Yes.
Satisfactory? Yes. Made two nice landings. That will be a Cooper Harper three. For the
lateral-directional; Controllable? Yes. Adequate? Yes. Satisfactory? Yes, also for a three.
So the flare cue has made the longitudinal task in the landing easier, more predictable. The
lateral task is not that difficult in the straight-in so we are coming in with three's in
everything. Obviously the ride is not nearly as nice but it is not adversely effecting the
performance. For the CIR rating, the pilot does not alter control inputs as a result of aircraft
flexibility. I really didn't because I just wanted to see how bad it could get on the first one
but on the second one I marginally did so let's go ahead and rate this a two: Pilot
intentionally modifies control inputs to avoid excitation of flexible modes. Certainly three;
cockpit vibrations impact precision, I can not rate that, because I had very good ... met the
criteria very well. So it's going to come in at a two for CIR. DASE influence on ride
quality; cockpit vibrations do not impact ride quality. That's not true. Cockpit vibrations
are perceptible but not objectionable, no improvement necessary. That's not true. Cockpit
vibrations are mildly objectionable, improvement desired. Let's look at the next one.
Cockpit vibrations are moderately objectionable, improvement warranted and number five
cockpit vibrations are highly objectionable, improvement required. I'll probably rate that a
five. It definitely on all three axis when on rudder doublets, roll doublets and pitch doublets
we get pretty hefty ASE responses and that was only in light turbulence. I can only
extrapolate the heavier turbulence and see that it would be a much worse situation. Let's go
ahead and give that a five. So a CIR of two and an RQR of five. Do the aeroelastic display
perturbations impact the ease of precision with which the task is performed. No they do
not. No problem with displays.

Exposure 2
DATE: 20Oct97
PILOT: A
TASK: 2003

CARD: Lateral Offset Landing

This is for the approach for the longitudinal rating for the off-set approach. Controllable?
Yes. Adequate? Yes. Satisfactory without improvement? Yes it is. Cooper Harper of three.
No real difference from what we saw on the straight in. For the lateral-directional for the
approach portion; It was Controllable? Yes it was. Adequate performance attainable? Yes.
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Satisfactory without improvement? Yes. Also a Cooper Harper of three, no changes from
the previous ratings. For the landing segment. This from the correction, on to touchdown,
it's longitudinal rating; Is it controllable? Yes it is. Is adequate performance attainable?
Yes it is. Is it satisfactory without improvement? No it's not. For the longitudinal rating, I
met the adequate criteria with slightly firm touchdowns on both attempts, with the first one
right in the box and the second one slightly long. I would say it'll be a Cooper Harper of
five. Moderately objectionable deficiencies and the adequate performance was not as
difficult to attain as the write-up for this Cooper Harper five rating but it was clearly
adequate performance. The comment here I'll make; I did probably tend to be a little bit
less aggressive in the flare because this configuration was more subject to ASE
perturbations. I was fairly aggressive. I did not let it bother me in the turn to the correction
from 250 feet. I was very aggressive laterally and I had no problems commanding just what
I wanted but as I got into the flare, I tended to back off a little bit because it did seem to have
a little bit more vertical or longitudinal axis flavor to it that more susceptible to longitudinal
stick inputs to excite a mode. So I was more careful in the flare, hence the slightly long
touchdown on the second landing. But at any rate, that's five for the longitudinal rating.
I've led into the lateral rating for the landing, Is it controllable? Yes it is. Is adequate
performance attainable? Yes it is. Is it satisfactory without improvement? I'll say no and
rate it a four mainly because the ASE effects do effect performance in that you get
uncommanded motions in the aircraft that makes your workload a little bit higher, so it's
difficult for me to give it a three for that. So a four for the lateral rating. For the CIR rating,
Pilot does not alter control inputs. That's not true. Pilot intently modifies control inputs to
avoid excitation. That is true. Let's look at number three; cockpit vibrations impact decision
of voluntary control inputs. Not really. I'll say a two on that. And the RQR ride quality,
cockpit vibrations do not impact ride quality. That's not true. Cockpit vibrations are
perceptible but not objectionable. No that's not true. Cockpit vibrations are mildly
objectionable. No, let's keep going. Cockpit vibrations are moderately objectionable. No.
I would say again a five. Cockpit vibrations are highly objectionable, improvement required.
You can excite these ASE motions with mildly aggressive inputs both laterally and
longitudinally. The longitudinal excitation is what seems a tittle bit more than I was
anticipating and it kind of caused me to back off a little bit in the flare and I tried to be very
aggressive. I could have made a very high gain low amplitude correction in the flare and
chose not to because I didn't want to excite these modes. So it definitely effected my
performance. Do aeroelastic display perturbations impact the ease or precision with which
the task is performed? No they do not, no problem with displays.

Exposure 2
DATE: 20Oct97
PILOT: A
TASK: 3003

CARD: Composite Flight Director Tracking Task

Ratings; For the longitudinal rating for the flight director tracking task; Controllable? Yes.
Adequate? Yes. Satisfactory without improvement? I'd say yes. Cooper Harper three.
No real problems. Obviously abrupt inputs causing the ASE reaction but not too bad. The
task is not that difficult. For the lateral rating; controllable? Yes. Adequate? Yes.
Satisfactory without improvement? I am also going to say yes and give it a three. I tell you
what, let me take that back. Let me change that and say it is not satisfactory without
improvement and say no and rate it a four. I met desired criteria but I did tend to over
control the lateral axis more so than the longitudinal axis. The ASE effects are present there
and they only slightly effected my technique. Several times I made fairly aggressive inputs
and had no problems doing it. In fact it responded very well. I just pretty well lived with

18



themotionsbut it did noteffectmy performancein beingableto captureor whathaveyou.
Youjustgetbouncedaroundalittle bit more. I did tendto think in someof thebouncing,I
probablyattimeswasslightly lessaggressiveandthereforedrifteda tittle bit towardsthe
laterallimits of thedesiredcircle. So my errorsweremorelateralerrorsthanlongitudinal
errors,soI wantto discriminatebetweenthelongitudinalandlateraltasks. So athreeanda
four. For theDASEinfluenceon pilot's controlinputs. Doesit altercontrolinputsas a
resultof aircraftflexibility? Yes. I'm sorry that's not true. I do alter them. Pilot
intentionallymodifiescontrolinputs. Yes. CertainlyI don't think thevibrationsimpacted
theprecisionof voluntarycontrolinputs. So it's a two. DASE influenceon ride quality?
Cockpitvibrationsdo not impact. That's not true. Cockpitvibrationsareperceptiblebut
not objectionable. Not true. Cockpit vibrationsare mildly objectionable,improvement
desired. Probablya little bit stronger than that. Cockpit vibrations are moderately
objectionable,improvementis warranted.A four. Let's kind of stick with that one. So
basicallyI hadnotroubledoingthetasks,norealtrouble. I did haveto slightly modify my
inputsbecauseof the aeroelasticeffects. I think moderatelyobjectionableis the more
appropriateoneandafour. And for thequestion,anyproblemwith thedisplays? Negative,
noproblemwhat-so-ever.

Exposure12

DATE : 05NOV97
PILOT: B
TASK : 1003
CARD: NominalApproachandLandingTask

Okay this exposurenumbertwelve. Theapproachandlandingstraightin, CooperHarper
ratingsLongitudinal for the approach,wouldbe, I guesswe're gettingbasically,mostly
desired. I guessI'd giveit a two for theapproachanda threefor the landing. And the
CooperHarperon thelateralswouldprobablybe a two for theapproachanda four for the
landing. TheDASEinfluencewouldbe a two,DASE CIR. Ridequality;threeand yes,
displaysareimpacted.

Exposure12

DATE : 05NOV97
PILOT: B
TASK : 2003
CARD: OffsetLandingTask

This is exposuretwelveandlooking atthe offset landingtask,longitudinalCooperHarper
in both lateralandlongitudinalwe're gettingquite an excitementin the cockpit from the
standpointof motion. With bothpitch andlateralinputs. It's causingsomedifficulties.
We're gettinglong landings. I would say that we're talking the approach,a four and
probablyafour for thelanding. Lateral-directionalCooperHarper,I think I wouldclassify
it in thesame,four andfour. And a two on theDASE CIR ratingandtheride qualitywas
moderatelyobjectionable.I think I wouldcall it a four. With ayeson thedisplays.Lateral-
directional,I gaveit a four on theapproach.I'm assumingtheapproachendsat fifty feet.
So,thedisturbancesthatthelateralstepinputs,largestepinputscreates,seemto be rather
significantand thereforeit createsmore difficulties in seeingthe display properly and
subsequentadjustments.Sothat'swhy I gaveit a four.

Exposure12
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DATE : 05NOV97
PILOT: B
TASK : 3003
CARD: FlightDirectorTrackingTask

Exposuretwelve,we're lookingat flight directorcaptureandtracking. Elevator,I'm sorry,
longitudinalCooperHarperandthatis in thecategoryof, I think we weregettingdesired
performance,soI'll call it athree.Therewassomeunpleasantdeficiencyin thatwe were...
hadalot of cockpitmotion.Not somuchin longitudinal as in lateral-directional.Lateral-
directional,I believewewerealsodesiredperformance,I'd giveit a three. However,there
wasanawfullot of cockpitmotionassociatedwith largeaileroninputs. DASE CIR ratings
wereatwoandtheridequality I wouldsaywasfive. With ayeson thedisplayquestion.

Exposure14
DATE: 12Nov97
PILOT: C
TASK: 1003
CARD: NominalApproachandLanding

This is configurationor exposureI should say, fourteenon twelve,November. The
approachdownto fifty feetwasprettymuchlevelone. I didn'tlike theoscillationsbut they
didn'tappearto beeffectingmy performance.So longitudinal,lateral-directionallet's give
an HQR of three,minimal compensation.For the landing,longitudinalwasa bit more
difficult thanlateral-directional.I wasabletoget desiredbut I wasworkingprettyhardfor
it. So,HQRof four longitudinal,threelateral-directional,four andathree. CIR, the cockpit
vibrationsare effecting the precision. I didn't notice any involuntary inputs. That's
longitudinal,predominately,interestinglyenough.CIR of three,RQR of five. I still don't
like theoscillationsatall, veryhighlyobjectionable.Nodisplayimpactthough.

Exposure14

DATE: 12Nov97
PILOT: C
TASK: 2003
CARD: LateralOffsetLanding

Okay,configurationor exposurefourteen,offsetapproachandlanding. I'm gonnagivethe
sameratingsfor theapproachandthelandingbecausethe problemsareall occurringfrom
about 70 feet down to the surface. Lateral-directional,controllable,adequate,not
satisfactory.HQR of four, desiredperformancerequiresmoderatepilot compensation.I
think that's task driven, predominately. Longitudinal, controllable, adequate,not
satisfactory.Adequateperformancerequiresconsiderablepilot compensation,HQR of five.
Thisis almostasix,this isborderlinefive but I'm gonnacall it a five. So,ratingboth for the
approachandlandingarethesame.Four,lateral-directional,five longitudinal. CIR a three.
Precisionis impacted,I didn'tnoticeinadvertentinputsthattimeandof courseRQR of five.
Highlyobjectionablevibrations.No displayimpact. Thatconcludesthesecomments.

Exposure14

DATE: 12Nov97
PILOT: C
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TASK: 3003

CARD: Composite Flight Director Tracking Task

Okay this is exposure fourteen, the flight director tracking. I'm at a point where I don't
think I can call the compensation minimal for lateral-directional or longitudinal, although
they were driven by different things. The longitudinal was probably effected more by the
oscillations. The lateral-directional was effected more by the sluggishness in the roll axis.
The quickness with which the symbol moves. I think there was some workload trading. I
think had the longitudinal been better, the lateral-directional would have been easier as well.
In any case I'm gonna give it a four in both axes. So its controllable, adequate, not
satisfactory, moderate pilot compensation for desired performance, HQR of four. DASE,
the cockpit vibrations effected the precision, three for CIR and RQR is still five. I find
those motions highly objectionable. Improvement required, no display impact.

Exposure 19

DATE: 19Nov97
PILOT: D
TASK: 1003

CARD: Nominal Approach and Landing

Pilot D, exposure nineteen, nominal approach and landing. Okay, approach, satisfactory
without improvement? Well the turbulence added a little bit of workload to it but I really
can't complain too much about that. Satisfactory without improvement, I'll say yes. Three
for longitudinal and lateral-directional on the approach. For the landing adequate
performance was attainable. Satisfactory? No. Longitudinally, adequate is the best I was
ever able to attain and I worked at it at least considerably hard. Probably approaching very
objectionable. Not know when the things gonna touch is not good. I think I'll go with a
six on that for longitudinal. Lateral-directional, four just because I'm not exercising the Lat.
Dir. that much on that I suspect. I didn't really get into it too much. So six and four. On
the CIR, two. CIR of two and RQR of four. Displays I think that's right about on the
edge, I'll say yes on the display on that one. I could see the movement around and was
chasing it a little bit. So I'll say yes, display.

Exposure 19

DATE: 19Nov97
PILOT: D
TASK: 2003

CARD: Lateral Offset Landing

Pilot D, exposure nineteen, offset landing. Approaches .... boy I had ... seem to have an
awful lot of trouble line-up that time. Was getting a fair amount of vibration that was
taking my concentration away from just the basic control. I'm gonna have to say that that
was ... although I got moderate ... or I got desired, it was more than moderate. Lat. Dir. five
and longitudinal a four. Four and five longitudinal/Lat. Dir. in the approach. For landing,
adequate performance? Yes, most of the time. One sneaked out but most of them are
consistently adequate. Boy that was a lot of work trying to get that so that was a very poor
six. We'll give a six for longitudinal on the landing. The Lat. Dir., even that was sprayed
around. Both of them, longitudinal/ lateral-directional were giving me a fair amount of
problems but on the Lat. Dir., I'll give that a six also. Six and six on that. CIR three and
RQR four. Displays? Yes. Mildly effected it.
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Exposure 19

DATE: 19Nov97
PILOT: D
TASK: 3003

CARD: Composite Flight Director Tracking Task

Pilot D, exposure nineteen, flight director tracking. I think I can probably jump up to there.
For the longitudinal, got desired performance that wasn't the problem as usual, four. I had
to work really hard on that Lat. Dir., and just barely got it in there. I'll be kind to it and give
it a five on that. It could easily go to six, that was really tough. CIR, you know this time, I
think maybe I could drop that one down to four. I was beginning to really get enough
oscillations ... beginning to get back into the controls I think. Right on the edge but I would
give that a four. RQR five. Displays? No, and I always repeat, because there's not very
good references to see whether it's the display or the airplane motion.

Exposure 6

DATE: 03Dec97
PILOT: E
TASK: 1003

CARD: Nominal Approach and Landing

This is Exposure 6, Nominal Approach and Landing. Okay, the first comment that I would
make is that ... I'm having a real hard time deciphering rather if I'm just getting tired or if
there is something that I'm not doing, or if I'm missing something or rather if there is a
predictability problem with the airplane. Whether it be in the display or the airplane
performance or the combination of the two. I guess my point is that basically the best we
got on that, although we were very close a couple of times to getting desired, we were like...
I don't know 3/10 of a foot outside the desired box laterally and 1665 ...so just about 165
feet long, I guess, outside the desired box on this last run. The point that I make is twofold:
One that I'm having a hard time close in holding aim point. Down around the 200 foot or
below range or 150 foot, somewhere around there. I am often getting a split in the cue or
even if I don't get a split in the cue I have a hard time holding the aim point I want visually
and also the glidepath shows that I'm deviating from the glidepath that I think I'm on or
think I have been holding. During the flare I sat the flight path vector where I want it and I
expect that good a touch down and then I just tend to either float or drop in early. I
characterize both as a predictability problem. The flare more so than the aim point, although
the aim point I'm not sure ... well, they're both predictability problems. I guess the bottom
line is I can't really decipher exactly what it is that's causing this. I guess for the approach
phase down to 200 feet.., oh, the other comment is there is more bouncing around, it
appears I can excite things laterally and in pitch. Maybe more so in pitch ... well, I don't
know if its more or not. For the approach phase, I would probably go with a three and a
three. Well, first of all for the intercept phase I would probably go with a three and a three
for the approach phase. Being able to roll out on target or hold my pitch exactly where I
want it requires minimal compensation with the bouncing around. That's for the intercept
phase. For the approach phase I'd go with a three and a three. For the landing phase we
were only getting adequate performance.., this is one of them where I have a real hard time
because I don't know if I would say considerable pilot compensation was required just to
get adequate performance but we didn't get desired and even if we had of ... because of the
consistency, I'd say it would be more than moderate pilot compensation. So, I'm going to
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gowith afive andafive for thelandingphase.FortheDASEdefinitelyit effectedmy
voluntarycontrolinputs. I don't think I haveanyinvoluntarysoI'm goingto gowith a
threefor controlinputs. Forridequality ... I'm kind of looking atthethreeandthefour ...
kind of goingwith thefour for ride quality,especiallycloseto thegroundandthebouncing
aroundlike that. I'm kind of waffling betweenthethreeandthefourbut I'm goingwith the
four. I'm goingto sayno ...I'm goingto give acautionnofor thedisplayperturbations...
I meanfor theaeroelasticdisplayperturbationsimpacton thetask. ThereasonI saythatis
thatacoupletimesI perceivedthatwehadachangein glidepathbeforeI got thesplit in the
actualcommandedcue. Thenclosein thepredictabilityproblemandI'm notsureif thereis
adisplayissuehereor not. It's reallyhardfor meto breakthatout. I attributethe
predictabilityto thedisplayversesresponseof theairplanebecauselike I said,from the
displayI wouldhaveexpectedtheairplanetoreacta little bit differentlythanin did acouple
times. Itshardfor meto saythatthedisplayproblemor anairplaneproblem.So,I guess
I'm goingto give it acaution,No,becauseI can'tpick outanythingspecificbut I'm not
surethatthat'snot influencingtheperformancehere.

Exposure6

DATE: 03Dec97
PILOT: E
TASK: 2003
CARD: LateralOffsetLanding

Okay,wegettworunsfor theoffset.Thefirst onewegotadequateperformance,thesecond
onewegotdesired.We didn't evengetdesiredon thestraightin soI thinkmaybethis is
somewhatof afluke,althoughI will saythatthereis,atleastfor me,andI'm sorry,I know
somethingI'm supposedto beableto do is breakout thekind of compensationI'm using.
I'm havingarealdifficult timedoingthatonthisparticularprofile,doingthatandwecould
gobackanddosomemorebutbasedon thestraightin stuff,I'm notreallysurethatI
wouldpickup ... I guessI'm kind of lost.I can't ... thereis somelearningcurveto this.I
justcan't tell youwhatthecompensationis thatI amusingexceptfor, I noticedthattime,I
tendedacoupleof times,includingin theflare,to makeastepinputinsteadof draggingthe
flightpathvectorwhereI wantedit, I kind of madeastepinputandmadeit. Rightin the
flarethereI thoughtweweregoingto touchdownalittlebit hardandI madekind of very
smallstepinputandthenjust releasedthestick andthatwasenoughto cushionit to bring
theH dotbackto wherewewantedit. Anyway,I'm sorryI can'tgiveyoumorehelpon
that.Wearebouncingaround.I don't think thepredictability,I think thepredictabilityis
worse in thisconfigurationthan alot of otheronesthatwehaveflown. It is somethingthat
I amadaptingto somewhatbut againI'm notreallysureif I'm ...I thinkmaybewhatI'm
doing,is I'm makinganinput andthenkind of waitingto seewhathappensandI think I'm
havingto waitlongerthenI did in theotherconfigurations.And I think I kind of haveto
make... I thinkmaybeI'm learningwhatkind of initial inputneedsto bebut it's not as
consistentasit wasbetweentheearlierconfigurationsthatweran.Anyway,enough
babbling.We did getdesiredperformanceonceandwegotadequateperformanceonce.
Just,I guess,becauseof thepredictabilityproblemthatI perceive,it couldjust bemeon this
particularconfiguration,I think I'm goingto gowith afive andafive for theapproachand
for the landingbecausetheapproachphasegoesdownto fifty feetonthisone.Forthe
DASEcontrolinputs,thecockpitvibrationsdoesimpacttheprecisionof my inputson that.
I don't think I sawanyinvoluntaryinputssoI'm goingto gowith athree.For theride
quality,I kind of for this landingtask,I guessI'm goingto gowith afour. Youknow,andI
guessthiskind of goesfor all of therunshere,youknow,if youassumethatthepilot
knowsthattheairplaneis okay,i.e.,thatwearenotgoingto fall outof theskyornothing
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fluky is goingtohappenbecauseof all theturbulence,andyoujust concentrateon thetask
andfly throughtheturbulence,theturbulenceeffectsyourability to dothetask.But I guess
whatI'm gettingatis thepuckerfactorin therealairplane,weareapproachingenough
bouncingaroundwhereI think therewouldbealot moreconcernin arealairplanethan
thereis in thesimulatorhereandyour tendencywouldnotbeasmuchtojust fly throughit.
Againwith thepredictabilityproblem,I'm goingto kind of hedgeon thedisplayeffects.
I'm goingto give it anobecauseI can'treallybreakoutanythingalthoughI'm not
convincedthatmaybethepredictabilityproblemis notattributedinpartto thedisplayor a
combinationof whatthedisplayshowsandwhattheairplaneis actuallydoing.Anyway,
that's it I guess.

Exposure6

DATE: 03Dec97
PILOT: E
TASK: 3003
CARD: CompositeFlightDirectorTrackingTask

I'm still, I guessmy impressionis,is thatwhenI zeroout theflight directorerror,it takesa
while for theflight directorto washbackto showthattheerroris zeroedoutbecauseif I set
twentydegreesof bank,theflight directorstill showsthatI needmorebank.But if I just
wait,theflight directorwill comebackandzeroout theerrorandI think that's effectingthe
performanceon thistaskandit's hardto tell how muchbackingoff of a gaincompensates
for theflight directoractionif that'swhatreally ishappeningandoutmuchis compensation
for theairplane.In this,I noticedagallopykind of motionwith anabruptpushoverduring
thistrackingtaskoratleastthatis whatI wouldcharacterizeit as.Backingoff on thegain
improvestaskperformanceparticularlyin roll. I thinkpredictabilityin roll is worsethanit is
in pitchandgoingbackto theoffset landingtask,I'm not so surethatthepredictabilityin
roll maybewasn'taccountingfor a lot of whatI saw.Althoughthereweresomepitch things
thatwe talkedabout,aimpoint in thefloat,thatI don't think that would accountfor. But
anyway,if I go to ratethis task,wedid get desiredperformance.I'm havinga hard time
answeringthe question,is it satisfactorywithout improvement?And looking at the
descriptorsbetweena threeand a four and looking at minimal versusmoderatepilot
compensation,you know, if you back off on the gain and arepretty patient,it's really
minimalcompensationbut I guessto backoff thatmuch,I'm going to go with a four anda
four,I think.AgainI havearealhardtimesplittingaxisespeciallyat this box. If anythingI
would ... I'm not going to do it. But if I weregoing to split the axis, I would havea
tendencyto gowithathreelongitudinallyandafour in roll but I'm just going to go with a
four anda four for thetask.For theDASE, I'm going to give it a threeand for control
inputs.And for ridequality,I'm goingto giveit a ... I'd bebetweena threeanda four. I'd
probablygowith athreeandahalf if wedidhalf ratings.If youguyswantanintegerrating,
I guessI'm probablygoingto gowith afour. I don't like thegallopymotion thatI get.I'm
going to go with a four for sure,I don't like thegallopy motionthat I get with thepush
over.As far asthedisplaysgo, I'm goingto saynowith thenotedcommentaboutthe flight
director.

Exposure20
DATE : 10Dec97
PILOT: F
TASK : 1003
CARD: NominalApproachandLandingTask

24



Okay,exposuretwenty,straightin task.Feelingthe thing out on the long straightin, it
appearedlike it wasakind of intermediatedampingon bothaxeswhichreallymakesit not
toobadfor thestraightin task.Youjust haveto backoff a little bit on thecontrol,to try to
bealittle smooth.And it worksout all right.Consequently,pilot ratings,for theapproach,
longitudinally,let'sgiveit a ...eh,shoot.Is adequateperformanceattainablewith a tolerable
pilot workload?Yes.Let's giveit a six. Havinglaterally,let's giveit a six. For the landing,
okaysix againand six again.Wow! Consistentanyway.Okay,and DASE control,is a
three.I haveto backoff. And theride quality,asfar asI'm concerned,is a five. And the
display,yesbutmostlyQSAE.

DATE : 10Dec97
PILOT: F
TASK: 2003
CARD: LateralOffsetLanding

Exposure20

Okay,PilotF rating the offset for exposuretwenty.The apparentintermediatelevelsof
dampingon thetworeallykind of preventedanycouplingfrom lateralinto the longitudinal,
asyougetwith thelighterdampings.We did getsomelateralbangingjust from thecontrol
activity.And thatwastheprimaryproblemon thisseries.Let's goaheadandgiveit ratings.
Theapproach,longitudinal,let's giveit a six. Lateral,this includesthe offset,doesn't it?
Let's giveit aseven.I'm reallyworkingprettyhardnot to excitethatstuff. Landingis a six
andaseven.And theDASEis athree,afive anda yesbut mostlyQSAE.I'm gettingused
to all thosewiggles.

Exposure20
DATE : 10Dec97
PILOT: F
TASK: 3003
CARD: CompositeFlightDirectorTrackingTask

Pilot F on the flight directortaskfor exposuretwenty.Reallynot too badwith respectto
control.We excited ... We had some ride quality problemsa couple of times. The
longitudinalpilot rating.., wealsogot some... I got a longitudinalbangingthereat least
once,I know.Let's giveit a five though.It's aprettyeasytask,longitudinally.Thelateralis
thehardesttaskandwith theapparentintermediatedamping,let's giveit a six. And a three
for theDASEcontrol.A fivefor theDASEride.Andanomorethedisplay.
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Configuration 04 1st mode increased to 1.45 Hz; all others by same

frequency ratio, stifl

Exposure 12
DATE: 21Oct97
PILOT: A
TASK: 1004

CARD: Nominal Approach and Landing

Straight-in approach and landing; This is clearly, I would say the worst case we've had so
far. We had extremely light to no damping, it seems in all three axis. Rudder doublets
caused a four or five overshoot large lateral motion. Abrupt lateral motions cause anywhere
from up to eight to nine overshoots and similar with longitudinal abrupt motions. Bombed
off the motion during a very low amplitude kind of a high rate pitch doublet. Light
turbulence triggers continuous annoying motions so it is really very very lightly damped
and large amplitude motions. The approach Cooper Harper ratings; Controllable? Yes.
Adequate? Yes. Satisfactory without improvement? Yes, basically it's still going to a three
Cooper Harper just because the control law works so well even in this motion. Lateral
rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes based on performance and
criteria. For the landing for the straight-in approach. Yea a three and a three. For the
landing longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory? The two
landings I made were very very good landings but I just can not give it a level one. It met
desired criteria, I am going to rate it a four and I may even ... I'm actually going to use my
pilot-in-command authority and make this a five. I met the desired criteria but I think five
sums it up better where just adequate performance required considerable pilot
compensation. And so it's going to be a five based on workload for longitudinal. For
lateral for landing; Controllable? Yes. Adequate? Yes. Satisfactory? No. Workload again
makes that a four. So a three, three, five, four. For the CIR; Does pilot alter control inputs?
Yes. Pilot intentionally modifies control inputs to avoid ... ? Yes. Cockpit vibrations
impact precision voluntary control inputs? Yes. Three, I just don't think I can give it a four
because my arm is just rigidly braced on this arm rest so there is no bio-feedback and it' s
not really triggering me into making incorrect inputs. So let's go with a three. And for the
RQR; They do impact ride quality. Improvement is necessary. Objections certainly
moderately... A five and that's the worst rating I can give it legitimately. Just way way too
lightly damped. And no for the display question.

DATE: 21Oct97
PILOT: A
TASK: 2004

CARD: Lateral Offset Landing

Exposure 12

Again this exposure is pretty bad. I was concerned that we would knock off the sim on this
one but we didn't. I flew it very very gently and tried to back out of the loop when ever we
go into a good motion, so I definitely altered my technique because of the bad ASE
motions. For the approach and up and away, let's go with a three and a three. Comments
are the same as the straight in for the longitudinal-lateral. For the landing, longitudinal
rating; Controllable? Yes. Adequate? Yes. Satisfactory without improvement? No.
Basically ended up being a little bit long. I was reluctant to try to make any kind of
corrections that would require high gain inputs, for fear of really triggering the lightly
damped and large amplitude longitudinal motions that close to the ground. So I pretty
much had to accept what I had. This being a difficult task as it is, when ever I came out of
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thecorrectionmaneuver,lineduponcenterline,I prettymuchacceptedthe attitudeandjust
heldtheflareattitudeandlet it touchdown.Sodefinitely I wasawareof theASE motions
andbasicallyit preventedmefrom makingthemoresubtlecorrectionsthatI wouldlike to
havemade. Anyway for longitudinal; It is controllable. Adequateperformanceis
attainable.It is not satisfactory.It looks like just aboutadequateperformance,we'll go
with a five on that. Looking at considerablepilot compensation... I tell you what,we're
goingto changethatto a six. Let's go to a CooperHarpersix for that one,basedon, I
think,extensivepilot compensationismoreappropriate.For the lateral;Controllable?Yes.
Adequate?Yes. Satisfactory?No. I metthedesiredcriteriabut the workloadwashigh,a
four. For theCIR, numberone,that'snot true. Numbertwo,intentionallymodifiescontrol
inputs,that's true. Cockpitvibrationsimpactprecisionvoluntarycontrol,a three. Not a
foursowe'll gowith athreeon thatone. Basicallythevibrationsgetto thepoint thatif you
haveexcitedit thenI'm veryreluctantto doanythingelseespeciallycloseto theground. So
it's definitely impactingthe precisionof my voluntaryinputs. For the RQR, againwe
definitelyneedimprovementso we can skip on down to about four. Improvement
warranted.Improvementrequired.Numbersix,abandonment,that's not true. Fivewill be
theone. So anRQR of five. Clearly this one needssomehelp and no for the display
question.

Exposure12
DATE: 21Oct97
PILOT: A
TASK: 3004
CARD: CompositeFlightDirectorTrackingTask

Longitudinal;Controllable? Yesit was. Adequate? Yes it was. Satisfactorywithout
improvement?No. I metthedesiredcriteriabut I amstill goingto rate it a five,I think,just
to meettheadequatecriteriatookconsiderablecompensation,solet's gowith afive on that.
Forthelateral;Controllable?Yes. Adequate?Yes. Satisfactory?No. For similar reasons,
I'm goingto ratethatafive aswell. I metthedesiredcriteriabut thereis notreally a good
descriptorthatsaysit takesextensivecompensationto meetthedesired.SoI certainlythink
it takesconsiderabletomaketheadequate.CIR; Do altermy controlinputs. Intentionally
modify to avoidexcitation,that is true. Vibrationsimpactprecisionof voluntarycontrol
inputs,maybeslightly. I'm going to ratethat a three,especiallylongitudinally. For the
RQR,wecanjust skiprightdown,weknewhadto ... improvement.So it's eithergoing to
beafouror five. And we'll go with a five,it's just way too activeandtoolightly damped
andwehavenoproblemswith displays.

Exposure2
DATE : 04NOV97
PILOT: B
TASK : 1004
CARD: NominalApproachandLanding

This is Pilot B Exposuretwo. Nominal Approachand landing.Okay, approachCooper,
Longitudinal,CooperHarper.We didget, whatone,whatwasthefirst, did weget desired,
whatdidwegeton thatfirst landing? We get ... What, we got all desiredon thesecond
one,first one,adequate.So,it's controllable.Adequateperformancewith a tolerablework
loadprobablyyes. Is it satisfactorywithoutimprovement?I'd sayno. I'd haveto giveit a
five I guessonLongitudinalCooperHarper. Well actually,let mebackup a little bit. On
theapproachits self,I'd giveit a three.OnthelandingI'd giveit a five. Andonthe Lateral-
directionalCooperHarperon theapproach,I'd ... really didn't haveany troublewith that.
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A threeon theapproachanda threefor the landing. TheDASE CIR rating,I'm not sure
thatwehad verymanycaseswhere,wehad inadvertentinputs,into thestick. I'd say it's
probablya two, becauseyou areawarethat your inputs are causing... you could see
directlythatyourinputsarecausingastructuralexcitation. So,you're naturalinstinctis to
reducethoseto aminimum. The...I'd go to five on thefight quality,anddothe Aeroelastic
displayperturbationsimpacteaseof displaywith whichthe taskis performed?Yes,I think
SO.

Exposure 2
DATE : 04NOV97
PILOT: B
TASK : 2004

CARD: Offset Landing Task

Okay this is Pilot B Exposure two. offset Landing Task. Okay Longitudinal Cooper
Harper on the approach, I guess I would have to give it a ... as far as holding the glide slope,
it's not a particular problem at that point. Give it a five. And Cooper Harper on
Longitudinal on the landing, we had trouble with getting the flare executed properly. It's
also tied in with the lateral motions. The distractions from the lateral, and it's a combination

of the total impact on the crew. The work load is to, at least on my part, was to avoid trying
to make the touch down within the box and trying to control the airplane to get some kind of
reasonable touchdown on the, somewhere on the runway. And the X portion of the task, in
terms of distance down the runway, went by the wayside. So that was inadequate and we're
going to call that, for that reason we're gonna give it a, Oh it's a seven or an eight. I'd give
it a seven. Longitudinal Cooper Harper for the landing. Lateral; Directional, was not a big
problem during the approach, except that, actually we did have trouble executing the large
lateral inputs required to line up, and that was not really acceptable, not adequate. I'd give
that a seven. Because of the motions involved. The landing, there again I think I'd give it a
seven. The DASE CIR rating, think I was getting some impact on inputs, especially when I
grabbed the stick a little more tightly during the correction. I guess I'd give it a four. And
the fide quality would be a five. And do the Aeroelastic display perturbations impact the
ease or precision with which a task is performed? Yes it certainly does.

Exposure 2
DATE : 04NOV97
PILOT: B
TASK : 3004

CARD: Flight Director Tracking Task

This is Pilot B, exposure two, the flight director tracking task. Okay, Longitudinal Cooper
Harper. Is it controllable and had adequate performance, satisfactory without
improvements? I'd say, no, it needs to be improved. It would be somewhere between a four
and a five. I'd give it a five. Lateral the same, a five. And I think actually, yeah. DASE CIR
rating, not much need in this task to grasp the stick firmly. And it's just occasional inputs
required. Therefore, I would definitely ... I'm modifying my inputs. Let's see, I'd give it a
two. DASE influence on ride quality, on the verge of abandoning the task because of the
large amplitudes. But I'd say it was five and the display perturbations do impact the task.
I'd say yes, but it is primarily due to the pilots motion ... physical motion in the seat.

Exposure 12

DATE: 12Nov97
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PILOT: C
TASK: 1004
CARD: NominalApproachandLanding

Exposuretwelve,ILS offset approachand straight in landing,straight in approachand
landing. Okay,in general,workloadincreaseis predominatelylongitudinalbut therewas
ringingin bothaxesandtheworkloadkind of fed into eitheraxis. Sofrom an longitudinal
standpoint,really workinghard downbelowahundredfeetso fifty feetbeingkind of the
threshold.Maybealittle bit tougherinsideof fifty feetthan it wasoutsideof fifty. So for
theapproachletsgivelongitudinalafour. Moderatecompensationfor desiredperformance
andfor thelandinglet's giveit a five. Lateral-directionalis four for both theapproachand
landing. CIR, say occasionalinvoluntaryinputs,CIR of four and RQR of five, highly
objectionablevibrationsbut no taskabandonment.No displayperturbationsthatimpacted
theprecision.Thatconcludesthesecomments.

Exposure12

DATE: 12Nov97
PILOT: C
TASK: 2004
CARD: LateralOffsetLanding

CooperHarpers,this is configurationtwelve,offsetapproachandlanding. Fortheapproach
segment,veryhighworkloadwith thevibrations.I'd saylongitudinalandlateral-directional
, it's controllable. Adequateperformanceis attainablewith a tolerableworkload,not
satisfactorywithoutimprovement.HQRis asix inboth axes,extensivepilot compensation,
bothaxes. For the landing,the longitudinal,samething,a six. Lateral-directionalthough,
theworkloadwasnot tolerablein thosevibrations. Trying to compensatefor vibrations
particularlyon thelastapproach.I think I'm fighting for controllateral-directionally.I'm
gonnagiveit anHQR of eight. So six and a eight on the landingphase. CIR, a four.
OccasionalinvoluntarycontrolinputsandRQR of five. Highly objectionablevibrations.
Nodisplayperturbationsnoted.Thatconcludesmy comments.

Exposure12

DATE: 12Nov97
PILOT: C
TASK: 3004
CARD:CompositeFlightDirectorTrackingTask

Configurationtwelve,flight directorcontroltask.Veryobjectionablevibrations. It doesnot
respondwell at all to aggressiveinputs. It reallymakesyou work. It's controllableand
adequateon both axes,not satisfactorywithout improvement.Say desiredperformance
requiresmoderatepilot compensation,HQR of four. This is oneof thoseif I could give
half ratingsI'd give it a 4.5 but I'm gonnaleantowardsthe four this time. CIR, I'm
modifyingthe controlinputs,I didn't noticeany inadvertentinputsthough. Let's call it a
littlebit worsethanthat. It doesimpacttheprecision,CIR of threeandof courseRQR of
five. No displayimpact. Thatconcludesmy comments.

Exposure05

DATE: 17Nov97
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PILOT: D
TASK: 1004
CARD: NominalApproachandLanding

Exposure5, Nominal Approachand Landing,Pilot D. Okay on the approachboth
longitudinallateralanddirectionalhada httlemorework thanbeforeand it did comeout
desiredbut it wasdefinitelyafewor alittle compensationto getit there,it wouldhavegotten
off realeasywithoutit. So,satisfactorywithoutimprovement?I'm goingto sayno. Four,
I think I'll stick ... four andfour for longitudinalandlateral-directionalon the approach.
Now for landings. Longitudinal,adequateperformanceattainable?Boy, that's gettingon
theraggededgethere. I hadonefirm andonethatwasin therebut I'm not sureI would ...
boythat'sgettingrealclosethenonthelongitudinal...I think I mayhaveto turn thecomer
onthatoneandsayadequateperformancewasn'tattainablewith tolerablepilot workload. It
getsintobothof them,barelyadequateatsometimesandhadto work realhard in anycase.
I think maybea sevenon the longitudinalon that one. For lateral-directionalfor that
landing,it wasadequateperformanceandsatisfactorywithoutimprovement,I'm going to
saynoandI didn't seetoomuch,I think I hadit linedup all thetimeandI didn't feel like I
washavingaproblemwith lat/dir.,so I'll givethata four. Thebig noticeableonewasthe
pitchandthatwasa sevenso, sevenand four for landing,longitudinallateral-directional.
CIR,this iswherewemightgetin the...this is righton theborderof threeandfour, I don't
think I gotanyinvoluntarycontrolinputsinbut it wasclose.It definitelywasimpactingmy
precision. Threefor CIR andlet's seethreeor mildly improvementdesired,that's more
thanthat,moderatelyobjectionableatleast...well, I'll gowith afouron that. Improvements
warranted?Probablymorethan,noI'll tell youwhatI think we're down ... thatwashighly
objectionable.I think weweredownin thefive with thatone. RQR of five. (Displays?)
Okay good point becausethis is the first time that I really notice much really bobbing
aroundandit's a httledisconcerting,it just takesa tittle bit of your concentrationaway,so
thistimeI wouldsaythatthedisplayperturbationshadaminorimpactif I canusedifferent
levels,it wasn'toverwhelmingbut I wasbeginningto noticeit, whichI hadn't before.

Exposure05

DATE: 17Nov97
PILOT: D
TASK: 2004
CARD: LateralOffsetLanding

Exposure5, LateralOffset Landing. Okay, for the approach. Adequateperformance
attainable?Yes. Satisfactorywithoutimprovement?No. I thinkboth longitudinallateral-
directionalwereveryobjectionable.Adequateperformancewasextensivefor theapproach
so sixes, six and six longitudinal lateral-directionalon the approach. For landing.
Longitudinal,adequateperformanceobtainable?It wasbut thatwas...I don'thavea feeling
I'm in controlenough. I kind of get it in the generaldirectionand thenkind of haveto
acceptwhatI getas long asit looks like I'm going to be anywherenear,I'm no longer
fightingto getdesired,I'm justhappyto getit downandthat's intolerablework loadasfar
asI'm concernedsothatwouldbeaseven.Thelat/dir, wasnot muchbetterbut I wasable
to get it back. Thatby itself would ... it wasadequatebut it certainlywasn't satisfactory
withoutimprovementsoasix,soI will give it sevenfor longitudinal,a six for lat/dir. Now
theCIR, I waswatchingprettycloselyandI didn't seeanyinvoluntarycontrol inputs,so
I'm going to give it a CIR of threeand the RQR is probably down to five again.
Improvementwouldbe required,it wastoo closeto ... I had to backout too much to be
allowableasfar asI amconcernedandthedisplay... I don't know,just due to so much
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maneuvering,I didn't noticethattime aboutthedisplaybotheringme that much. It may
have,but I didn't noticeit. SoI'll haveto saynoon that...I wasn'tlooking specificallyfor
it, I didn't seeit andI wasso busydoingotherthingsthatthedisplaywastheleastof my
problems.SoI'll haveto sayno.

Exposure05

DATE: 17Nov97
PILOT: D
TASK: 3004
CARD: CompositeFlightDirectorTrackingTask

CompositeFlightDirectorTaskfor Exposure5. So I got anadequateanda desired,I felt
kind of lucky on thedesiredpart. Adequateperformancewasobtainable.Tolerablepilot
workload,well I'll say yes but it was maximumallowable. Is it satisfactorywithout
improvement?No. ActuallyI think for longitudinalI'll giveit a five andlat/dir. I'll giveit a
six. It's somuchmoreof a lat/dir,problemthatthatreallystandsoutandthepitchby itself
in thatcasewasn'tasbad asthelat/dir.,so I'll givethose. Prettymuchthesamething on
theCIRs,threefor CIR andRQR, I actuallythink I couldgivethata four andit shouldbe
improvedandin doing thattaskI coulddo it but it shouldbe fixed and I didn't seeany
problemwith thedisplaythattime,sono.

Exposure20

DATE: 04Dec97
PILOT: E
TASK: 1004
CARD: StraightIn ApproachandLanding

Exposure20,Pilot E andthis is the StraightIn Approachand Landing. I guessfor the
lateralandlongitudinal,I guessfor the interceptandtheapproachphaseI wouldprobably
gowith athreeandathree.Forthelandingagain,thepredictabilityproblem,somethingthat
I've notedthroughoutis thereis atendencyto go high at around150feetor between150
feetanda 100feet. Sometimeswe're gettingsplits in theflight pathvectorcueas far as
gammagoes.I think thisall effectsthe landingtaskandthis timeI triedto correctfor thata
littlebit but I triedto takethecorrectionoutbeforeI really startedto flareso evenif I was
aimingatthewrongplaceI waskind of backin anominalflightpath. It seemedto methat I
hadto maybeoverflarea little bit morethannormalto breakthedescentrate. Anyway,I
hadthetendencyto overcontrolin theflareandto balloonandfloat or undercontrol and
dropit in shortandhard. So,betweenthetwo of thoseI guessI... for meat leasttherewas
apredictabilityproblem.Wedid getdesiredonetime, wegot closeto desiredbut adequate
ontheotherrunswedid. A fair amountof motion. Thelineup task,I paida lot attentionto
andit tookalot of focus,youneedto get linedup earlyandmakesmallcorrections,if you
maketoo big a correctionwith the fine up task you end up exciting the modesand it
becomesmoredifficult. I'm kind of looking at the four or five block, I guessI think
desiredperformancerequiresalittle bit morethanmoderatepilot compensationso,I guess
I'm going to go with a five. A five anda five for the landing,a threeand a threefor the
approach.Forthecontrolinputs,I wouldprobablygo for like a threeanda half, I guess,I
think therewerea coupleof timeswhenI couldget someinvoluntaryinputs with the roll
commandssoI'm goingto gowith afour there. I guessI don't like thebouncingaround,
I'd probablygo with a four and a half on the ride quality just becauseof the bouncing
aroundcloserto groundI think I'm goingto gowith afive andnoon thedisplay.
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Exposure20

DATE: 04Dec97
PILOT: E
TASK: 2004
CARD: LateralOffsetLanding

FortheoffsetlandingtaskI guessthething thatprobablybothersmethemosthereis the
predictabilityin pitch,onfinal weendup with theactualabovecommandedandthenwhen
we flare it goesbelowcommandedandthenwhenwe ... at the latterportionof the flare it
goesbackabovecommandedandit's reallyhard to sort everythingout andkind of decide
whatwearegoingto doandI thinkwedidn't seethisasmuch... now that's whenI'm real
aggressive.I dobetterif I try to smooththingsouta little bit like in thefirst run or two that
wedid andnotberealaggressiveabouttrying to necessarilyget in thebox. But, if weget
aggressivewe canseethe perturbationsand that coupledwith the bouncingaroundthat
we're doingreally makesthetaskdifficult. I don't think we saw this as muchwith the
straightin becauseweweren'texcitingasmanymodeslaterallyand also I think it's not
quiteastight.., thetrackingtaskisnotquiteastight for pitchin thestraightin becauseyour
establishedandyou really just haveto do theflare,you don't haveto correctto a nominal
glidepathwithin flare. Sowe're definitelyin thefive or sixrange,I would probablygo with
a...I wouldbeleaningtowardsafive anda half, I guess,but I will probablygo with a five
andthatis becauseI'm factoringout thefact that... all thebouncingaround. Theairplane
... you canstill control the airplanefairly well with all the bouncingaround ... let me
rephrasethat. I don't think you canreallycontrolit really well becauseI think thereare
predictabilityproblemsbutdespitebouncingaroundlike you areyou canstill fly theplane
somewhatto whereyou wantit to go so,I'm going to go with a five and a five for both
approachandlandinglongitudinal,lat/dir, so five,five,five,five. I'm going to go with a
four for CIR anda five for RQR,I wouldprobablytendtowardsa five anda half for the
RQR but we'll go with a five andno on the displays.I guessthis is just kind of a note,
question,comment... hypotheticalquestion,I don't know,but it seemsto me the airplane
hasa control authorityto movethe airplaneto or to give you the commandinggamma
becausewhenI getasplit in gammaI couldmovetheactualgammato whereI wantit, and
so,I'm assumingthatit's a functionof how muchcontrolauthoritythatyou givewithout
havingapilotedinputor something.I'm not surewhatit is but I guessmy questionis or
somethingto think aboutis: If theairplanehastheauthorityto giveyou the commanded
gamma,do you wantto do that? andI realizethere'sa lot of implicationsas far asride
qualityif yougothroughatransitiontheairplanewouldmaintainthecommandedgammait
couldkind of be abruptat sometimesbut I'm wonderingif thereisn't sometradeoff in
herethatweneedto look at.

Exposure20

DATE: 04Dec97
PILOT: E
TASK: 3004
CARD: CompositeFlightDirectorTrackingTask

Exposure20,PilotE,TrackingTask.We gotdesiredperformancealthoughwecrashedthe
motionbaseon thesecondrun. I'm definitelyin thefour, five, six block I think though
becauseit's morethenminimalpilot compensation.If I go into thefour, I'm kind of faced
with minorbut annoyingdeficiencybut I think it's morethanthat. I'm not so surethatit's
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morethenmoderatepilot compensationto do thetask,I guessI'm going to go with a four
anda four. Let methink aboutthesefor a second. It's a toughcall,I think I'm actually
goingto changethat andgo with afive andno ... let's just leaveit with a four anda four.
TheCIR, I'm goingto gowith afour,theridequality I'm goingto gowith a five andno on
thedisplayquestion.I guessfor this taskI couldtrackin pitch fairly well,thereweretimes
whenI wouldmakean input andit wasn't quitewhatI wasexpectingandI wouldhaveto
makeabiggerinputsoI thinkpredictabilitysuffersinpitchherealso,therewereI few times
whenI kind of got surprised. In roll, it excitesthe oscillationsand I don't like the
oscillationsandthatmakesit hardto makesomepreciseinputsandmaybefeedsbacksome
involuntaryinputsinto thestick. For themostpart capturingand trackinga roll or bank
anglewasnotgreatbut it probablywasn'tasbadasyoumight think. I meantherewasa lot
of motion but you could still basicallycaptureand hold a bank angle. Making fine
correctionsyou tendedto excite the motion but you could still makesome fairly fine
corrections.So,anyways.

Exposure2
DATE : 08Dec97
PILOT: F
TASK : 1004
CARD: NominalApproachandLandingTask

PilotF, exposuretwo, nominal approach and landing. Okay this is exposure two. And the
pilot rating coming up, just a couple of general comments first. It's obviously one of the ...
compared to my indoctrination this morning, it's obviously close to the worst case, if not the
worst case. And in fact, I think, I was having a little more trouble with this one than I was
with what I thought was the worst case this morning. In particular, the ride quality was not
too too bad, it was not effecting control down to the flare. But in the flare, initially I was
getting some big problems with exciting the motion and I wasn't sure it was me so in fact I
suspected it was the turbulence. But apparently it was me and we went through some test
there to show that it really was. And I did make one approach where I tried to not make
any lateral inputs and sure enough the ride didn't degrade during the flare. Okay so let's go
ahead and rate it. Pilot rating, longitudinal, for the approach; got desired performance and
overall let's ... I guess this is not based on performance, it's based on the overall
impression of the airplane. And so, I can give you halves on this, can't I? No. Let's give it a
six. Very objectionable but tolerable deficiencies, that's maybe even a little good. The main
complaint; bad ride. No control aspects there. Okay lateral, let's do the same thing; six, bad
ride. Landing now, okay it looks like I'm all adequate. I didn't get a single one that was
desired. So just on performance we are forced into a level two. And let's give it a
longitudinal rating first, and how did my last one go? Not too bad. Okay I think with the
modified technique where I intentionally backed off on the control during the flare,
particularly on the laterally, it's not as bad as it was previously. But it requires conscious, a
lot of compensation not to do that. Let's give it a six still. And laterally, I can back out of
here, is adequate performance attainable with a tolerable workload? It's attainable but is it a
tolerable workload, is the question? Let's give it a seven, deficiencies require improvement
laterally, I think. It's just too easy to couple in and everything gets to banging around and it
effects the longitudinal and everything else. Okay DASE. DASE influence on pilot control
inputs. Okay, I think it's a three. I don't think ... I don't feel like that my arm is banging
around and making involuntary inputs so I think it's a three. Okay for the ride quality; let's
make it a five. And for the display, all you want is a yes or a no, isn't it huh? It's a tittle
hard for me to sort out the flexible part for me but ... let's give it a yes. I think with a
question market but a yes.
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DATE : 08Dec97
PILOT: F
TASK: 2004
CARD: LateralOffsetLanding

Exposure2

PilotF,exposuretwo,lateraloffsetlanding.OkayPilot F on exposuretwo,pilot ratingfor
the offset task.Let's do the approach.The longitudinalrating first. I think it's kind of
deceptivehere,thelongitudinalreallydoesn'tseemtoobad.It seemsto be thelateralthat's
thebiggestproblem.Solongitudinally,now thisis downto fifty feetisn't it? Okay let's go
up the out side to makesure. Is adequateperformanceattainablewith a tolerablepilot
workload?Yes.OkayI havealittle bit of ahardtimebecausefor meat least,to separateout
thelateralridequalityfrom theverticalride quality.I'm giving theratingprimarilyon that.
Sofor longitudinalfor approach,I think it's asix,correctionafive. Not toobadbut laterally
it's ... No, let's give longitudinala six and the lateral let's give it a seven.It requires
improvement,thedeficienciesrequireimprovement.We cando it if you play thegameand
pussyfootthroughthethingthere,youcangetthroughit but if, like thatlastone,if you are
slightly aggressiveat all it just getsreally objectionable.Okay, six and sevenfor the
approach.Forthelanding,I'm goingto give it just six andsevenaswedid for thestraight
in, for thesamereasons.TheDASE. Thecontrol.I think it's a threeagain.I don't think
I'm gettinganywild coupling.Thedisplay,correction,therideis afive.And thedisplayis a
yes,I think.Yeah,thedisplayis ayesfor sure.

Exposure2
DATE : 08Dec97
PILOT: F
TASK: 3004
CARD: CompositeFlightDirectorTrackingTask

PilotF,exposuretwo,flight directortrackingtask.Okay,pilot rating,andthis is goingto be
basedonworkloadandride quality,etc.yeah,becausetheperformancewasall desirable,I
believe.Solongitudinallyit's not toobad.You justhaveto kind of smooththingsout a tittle
bit. Is it satisfactorywithout improvement?No. Deficiencieswarrantimprovement.Yesit's
thatfivey-sixey.Let's giveit a fivehere.It's a little bit easierthanthelanding.And lateral,
theworkload,thebandpassof theworkloaddoesn'tseemquite neither.So it's not quite
asobjectionable.But shoot,it's got to be fixed. Youcan't build anairplanelike that.Yeah
thedeficienciesrequireimprovement.Let's giveit a sevenlaterally.And DASE. We have
gotacontroloneandI think it's athreeagain.And theride qualityis afive andlet's sayno
hereon thedisplay.I didn't ... it reallywasn't asbad andthequasipart of courseis not a
problem.Okay.
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Configuration 05 1st mode increased to 1.80 Hz; all others by same

frequency ratio, stif2

Exposure 6
DATE: 20Oct97
PILOT: A
TASK: 1005

CARD: Nominal Approach and Landing

The straight in approach and landing task rating, this is the approach segment, longitudinal
Cooper Harper; Controllable? Yes. Adequate? Yes. Satisfactory without improvement?
Yes, a three. For the approach for the lateral task; Controllable? Yes. Adequate? Yes.
Satisfactory? Yes. A three also. Now some comments on both of them. The worse axis is
the lateral axis both rudder doublets and roll doublets resulted in pretty good ASE motions.
What's interesting here is the pitch axis seems to be quickened a little bit. So we have kind
of a combination of some of the ones we have seen before, at least that's the impression I
got so far. For the straight ins, it's really not that much of a problem. For the landing
rating, longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory without
improvement? No and rate it a four. I believe the desired performance is pretty much split
there and I'm going to round it to desired performance. The reason it's not going to be a
three is because the are enough motions ASE wise that do complicate the task somewhat
and just the turbulence is exciting enough motions that it makes it a tittle bit complex. I
don't feel like I have level one control in the longitudinal axis for the landing. For the
lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory? No. Also a four and
that's due to the ASE motions and the kind of response you get with a lateral input. For the
CIR rating; pilot does not alter control inputs as a result of aircraft flexibility. No I'm
going to rate it a two. Again it's kind of subtle as a lot of these are but I do have to be a
little more cautious because of the ASE characteristics. Ride quality, certainly number one
is not true, vibrations are perceptible but not objectionable. That's not true either.
Vibrations are mildly objectionable. That's not true. I am going to go with a four. I don't
think the lateral motions are that awful but let's go with a two and a four for right now.
Display question's not a factor.

DATE: 20Oct97
PILOT: A
TASK: 2005

CARD: Lateral Offset Landing

Exposure 6

The rating for the longitudinal approach segment; Again longitudinal ratings and lateral
ratings for up and away for the approach were very similar to the straight in. No problems.
Longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. No real
problems at all even with the ASE motions on maintaining the glideslope. Lateral;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes, a three. No problem maintaining
localizer to within required limits. Probably though I would never give anything better than a
three on this because minimum pilot compensation is certainly required. The turbulence
excites the ASE motions which makes the thing wander so you have to get in to the loop, so
they always probably will be no better than three's in my book. Okay, for the landing
ratings, longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory without
improvement? No. Pretty much adequate performance so the first time I had a pretty good
H-dot, a little bit long. The second time, right in the box but a little bit firm, so we'll have to
rate that as a five based on criteria. There is enough combined lateral and longitudinal
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motionsonthis thatit does...andyouaretrying to not excitethemanymorethanyou have
to. So it doesmakeit a little difficult to be real aggressivetherein theflareand typically
comingoutof thatlastcorrectiveturn,it's a littlebit difficult to get theflareout to precisely
set. Soalittlebit of a toughtaskmadealittle bit moretougherby theASEmotionsandthis
is trueof mostof theseI haverated.Thelateralrating,for the landing; Controllable?Yes.
Adequate?Yes. Satisfactorywithout improvement? No and it's going to be desired
CooperHarperfour but not levelonedueto thecomplicationsof thetask and due to the
complicationsof theASEeffects.FortheCIR,I wouldsayI do makevery subtlyaltermy
controlinputssoaonewill notworkbutatwo will work for that rating. Howevertheseare
real subtlechanges,I'm pretty aggressive,especiallylaterally,I feel like I'm aggressive
laterallyeventhoughI get bangedarounda bit. I don't feel it's going to causeme
problems.Longitudinallyin theflare,I'm reluctantto berealaggressivesoit's pretty much
alongitudinalreasonwhy this is goingtobe a two andnot a one. Theridequality,Oneis
nottree,two,threevibrationsaremildly objectionable,no, four. We'll stick with a four on
thisjust becauseof themagnitudeof thevibrationsspateoutby thelateralinputs. And for
thedisplayquestionagainnotafactor. Thedisplaysareveryveryeasyto read,headup and
just to caveat,all my commentsareon theheadup displays,I'm not lookingheaddownat
all.

Exposure6
DATE: 20Oct97
PILOT: A
TASK: 3005
CARD: CompositeFlightDirectorTrackingTask

Longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory without
improvement? I'm going to say yes and rate it three longitudinally. Laterally;
Controllable?Yes. Adequate?Yes. Satisfactory?No, anda four representingonceagain
thatthe lateraltaskseemsto be in this taskalwaystheharderof the two eventhoughon
someof thesewe've hadsomeannoyinglongitudinalcharacteristics.Againthis oneright
here,wehadasemi-quicklongitudinalandfairly largedisplacementlateralmotions. Okay,
goingto theCIR ratingsfor thisexposuresix. Let's see,pilot doesnot altercontrolinputs,
I'm goingto sayaone. I reallydidn't holdbackonanythingthat time. So it will be a one
andfor theridequality,vibrationsdo not effect,that's not true. Not perceptible,that's not
true. Mildly objectionable... No, I'm going to go with a four. A one and a four again.
Theyprobablywarrantimprovement.And thedisplaysissue,notafactor.

Exposure3
DATE : 04NOV97
PILOT: B
TASK : 1005
CARD: NominalApproachandLanding

Okay,Pilot B, exposurethree,nominalapproachand landing. We arerunning. Okay,
Longitudinalcontrol,approach.Hadnoparticularproblemon that, I guessI wouldgiveit a
three.LongitudinalControl,landingwas,asI recall,we landedlong and we landeda little
hardonone. So I think I wouldgiveit a four on that. Lateral-directionalCooperHarper,
didn't havetoomuchtroublewith that,I'd sayatwo. Andon theapproachandthelanding,
probablya two. DASE CIR rating,I think I would ... It's a little hard to judge when
involuntarycontrolinputsareoccurring.Theintensityof the vibrationsandoscillationsdo
increasedownin the50,below100feet. In the50 foot area. I'm not sure,I'm not totally
convincedit's becauseof thestickinputs. I'd giveit a two. And theride quality,wasquite,
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moderatelyobjectionable.I'd giveit a four, on theride quality. And the elasticdisplay;
aeroelasticdisplayperturbationsimpactthetask?I'd sayyestheydo.

DATE : 04NOV97
PILOT: B
TASK : 2005
CARD: LateralOffsetLanding

Exposure3

Okay,Pilot B, exposurethree,task;LateralOffset landing. LongitudinalCooperHarper
approach;reallynotbad,threeI'd say. Landing;wekept landinglong, andthatwasquite
difficult. It wascontrollable. We got adequateperformance,Yes. Satisfactory,without
improvement,I'd sayno. Safeto saythat'sno,needsimprovement.Requiresconsiderable
...well I'd giveit a five. Longitudinal...Lateral-directionalCooperHarperreallywasnot a
problem.Theride wasextremelyuncomfortable,but theapproachwasnot aproblem,I'd
give it a two. The landingits self, we bank angleproblems,we're hesitantto use the
correctionthat mighthavebeenrequiredbecauseof the excitationthat occurs. And so I
think I wouldgiveit a five. DASE CIR rating,a two. And theride DASE influenceand
ridequality,wouldbeafive. Aeroelasticdisplayperturbations,yes it doeseffectyou, the
answeris yes.

DATE : 04NOV97
PILOT: B
TASK : 3005
CARD: FlightDirectorTrackingTask

Exposure3

Okay, that's the compositeflight director tracking task for exposurethree pilot B.
LongitudinalCooperHarper,what did we get on the last one? Inadequate. Okay,
LongitudinalCooperHarper,is it controllable?Yes. Adequateperformanceattainable,I'll
voteyes. Satisfactoryw/out improvement?Well, I really didn't havemuchtroublepitch
wise,soI'm gonnagiveit a three.Lateral-directionaliswhereyouhavethebig trouble,and
that's reactingto the immediateheadingchanges. And lateral-directionalCooperHarper,
I'd haveto give,it's barelyadequate.It is controllable,adequateperformanceis attainable,
yeah,I'd probablysaysobut it wouldbea very objectionablesix. I'd give it a six, for
lateral-directionalandDASE CIR rating I'd giveit a two. And the ride quality wouldbe
five. Aeroelasticdisplayperturbations,I'd sayyes.

Exposure20

DATE: 13Nov97
PILOT: C
TASK: 1005
CARD: NominalApproachandLanding

Okay,exposuretwenty,this is theoffsetILS straightin approachandlandingtask. For the
approach,both axescontrollable,adequate,satisfactory,minimal compensation,HQR of
three. There'sa lot of vibrationsgoingon andI'm compensatingby just not making any
inputs.With thegammadotV systemandthe P betasystemyou don't haveto makea lot
of inputsatthatpoint. So downbasicallyuntil I get into theflare,there'snot muchgoing
onin termsof inputs. It's just verydisconcertingwith all themotionfrom thevibrations.
Thelandingis little bit of a differentstory. Lateral-directionalagain,nothingreally going
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on there. It's controllable,adequate,sat., minimal compensation,HQR of three.
Longitudinalhowever,I feel like I'm really working. Like, there's an impact from the
vibrationsinto the longitudinalaxis. It's kind of borderlinebetweenan HQR of four or
five. Sayingdesiredperformancerequiresmoderatepilot compensation,probably isn't
statingit enough. But, sayingthat adequaterequiresconsiderableis overstatingit. I'm
gonnagiveit a four in this case. So, we had three,three,four and three. CIR is four.
OccasionallyI'm getting involuntary control inputs and RQR is five. The display
perturbationsdid impacttheeaseof precision,predominatelylateralvibrationsdid that,so
I'm gonnasayyeson that. Thatconcludesthesecomments.

Exposure20

DATE: 13Nov97
PILOT: C
TASK: 2005
CARD: LateralOffsetLanding

Exposuretwenty,offsetapproachandlanding,clearlyleveltwo. Almost into levelthreein
termsof control. I wasableto retaincontrol. I don't feel like PIO is an issueasmuchas
just thevibrationsgetso violentthatit's toughto trackwhat's goingon so it's not a PIO
situationasmuchasit isjust beingableto seewhat'sgoingon. Theapproachandlanding,
theproblemsoccurat about150feeton down to touchdown,a tittle bit higher this time.
TheyoccurredsoonerthenI've seenbefore.So,I'm gonnalumptheminto onerating,both
approachandlanding. It's controllable,adequateperformanceis attainablewith a tolerable
workload,just barely. From a lateral-directionalstandpoint,I'm gonna say adequate
performancerequires considerablepilot compensation,lateral-directionalwas a five.
Longitudinal,adequateperformancerequiresextensivepilot compensation,longitudinalwas
a six. I'm really fighting to keep the airplanewithin safeparameters. CIR, frequent
involuntaryinputslongitudinally. CIR is five and RQR is a very solid five. Very, very
highly objectionable. There's no way you'd evercertify anything like this. Display
perturbationsarenoticeableanddid impactthe easeof precision. Again,predominately
lateral-directional.Theshakingfrom sideto sideis whatyou notice. Thatconcludesthese
comments.

Exposure20

DATE: 13Nov97
PILOT: C
TASK: 3005
CARD: CompositeFlightDirectorTrackingTask

Okaythiswasexposuretwenty,flight directortrackingandcapture.Very similar to trying
to driveanairplanepreciselywhilesomebody'sgrabbingyouby theshouldersandshaking
ashardastheycan. I wasableto fly theairplaneandget desiredperformancebut there'sa
lot of distractionsgoingonwith all of thevibrations. I found thatI couldn't for instance,
leanagainsttheseatandtoleratethevibrations.I hadto leanforward,awayfrom theseatto
minimize the impacton my body from the airplane. It's a little bit tougher lateral-
directionallythenit is longitudinallybut in bothcasesI thinkyou're reallyworkingbecause
of thosevibrations. It's controllable,adequateperformanceis attainablewith a tolerable
workload. Clearlynot satisfactorywithoutimprovementthough. Give the longitudinala
four and the lateral-directionala five. Most of the violent shakingwas in the lateral-
directionalaxis.Therewereoccasional,actuallyfrequentinadvertentinputs. Let's call the
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CIR a five on thatandRQR againfive. Very,verystrongfive. No displayperturbations
noted. So in summary,acompletelyunsatisfactoryconfigurationby probablya multiple
factorandthatconcludesmy comments.

Exposure20

DATE:19Nov97
PILOT: D
TASK: 1005
CARD: NominalApproachandLanding

PilotD, exposuretwenty,nominalapproachandlanding.Okay,onthe approach.Certainly
theperformancewasthereagain. It wasuncomfortabledueto theoscillationsandall. As
far astheaccuracyof control andhow muchcompensationit tookto do theapproach,that
wassatisfactory.Sothreeandthreefor theapproach.It's kind of beatingaround. I could
makeagoodcasefor threesor fourson thesethings. It's right on theborderlinewouldbe
my guess. For the landingthough,adequateperformanceattainable?Yes. Satisfactory
withoutimprovement?AlthoughI got anawful lot of desiredson those,I'm beginningto
feeldisconnectedwith theairplaneon this. I'mjust kind of relyingon thedisplays,andthe
controllaws to takecareof this thing becauseI'm having to do it almostmechanically.
Thereisverylittle feel to this. If anythingthefeelingwouldbe in thewrongdirectionfor
meto maketheproperthing.SoI'm kind of just doingit almostopenloop. Justfollowing
the displays. Holding and hoping it all works out and that time it did severaltimes.
Anyway,thatmakestheworkloadway too high to evencomecloseto a four asfar asI'm
concerned.In pitch, I'm gonnago to six on that. Extensivepilot compensation.In Lat.
Dir., I reallydidn't exerciseit enoughto domuchbut I wouldsayprobablyfouron that. So
six andfour for the landing. CIR, I'll saythreeon theCIR. RQR four. Thedisplays,I
couldseethemmovingaround. I'm not sure,I'll say no on the displays. If there's an
effecton it ... impactontheprecisionit wasveryminor soI'll gowith noonthat.

Exposure20

DATE:19Nov97
PILOT: D
TASK:2005
CARD: LateralOffsetLanding

PilotD, exposuretwenty,offsetlanding. Fortheapproach.I'm gettinga lot of sideto side
oscillationhereand it's evenbeginningto couple in. It's beginningto effect it very
drastically. In fact,althoughtheperformancewas reasonablygood,we're gettingon the
edgeof whatwon't makesensehere. I'd say,probablydidn't noticethepitchasmuchbut
I'd say a five for longitudinaland six for Lat. Dir. for the approach. For the landing,
longitudinallyit wasadequateeachtime. The problemis, I'm really feelingdisconnected
with thiswhenwegetinto theturbulencelike this. Theoscillationleft andright wastaking
my concentrationawayfrom thelongitudinalsome. So,bestI coulddowould be five on
the ... certainly five on the pitch. The Lat. Dir., I'd say that's getting to the major
deficiency. I don't think I'd buy thatthewayit is. I think I'll give a sevenon theLat. Dir.
Particularlyon thelastapproachwhetherit wasresonanceor whatbut I startedto getsome
reallyseriousoscillationsleft andright thatwereeffectingme badly. So five andsevenon
that. FourontheCIR. RQR, thatwouldhaveto be fixed, five. So four andfive on those
two. Displays?Yes. I'll put thatin there.

39



Exposure 20

DATE: 19Nov97
PILOT: D
TASK: 3005

CARD: Composite Flight Director Tracking Task

Pilot D, exposure twenty, flight director tracking. Satisfactory without improvement in
pitch? I'd say yes. Four would be fine for the pitch. As always, Lat. Dir. is the real trouble
maker and this time I would have to bring that down probably to a six. I had one adequate
and one desired but just overall feeling is that six would describe the Lat. Dir. better. For
CIR, it usually feels bigger accelerations up here. So I'll stick with a four on the CIR and
five on the RQR. No on the display. I couldn't tell that it was the display perturbations
that were impacting anything.

Exposure 19

DATE: 04Dec97
PILOT: E
TASK: 1005

CARD: Nominal Approach and Landing

Exposure 19, Pilot E, This is the approach and landing task. For the capture task we can
excite things both in pitch and in roll and I guess I would give the intercept and approach a
three and a three. It's not particularly difficult to do but the bouncing around is a tittle
irritating and you do have to back off on your control inputs a little bit and be a little bit
patient to try and keep from exciting the modes. For the actual landing itself, predictability
is an issue I think because you get the split cue again right in the final portion of the flare
and you kind of have to game it a little bit to really get what you want out of it. The line up
task I noticed if I was very aggressive about trying to get aligned on the center line I could
excite things so I'm going to go with a four and a four for the landing. The CIR, I'm going
to go with a three on this task although there were a couple times where it was borderline
rather I might be making some involuntary inputs particularly when I tried to be a little more
aggressive in making roll corrections. For ride quality I will go with a four and no on the
display question.

Exposure 19

DATE: 04Dec97
PILOT: E
TASK: 2005

CARD: Lateral Offset Landing

Okay, the first comment that I would make is the ... especially after we make the cut we get
bounced around pretty good both in pitch and roll, trying to make the corrections. Last time
I was probably just a little bit smoother and I don't think we got bounced around quite as
much as we did on previous runs. My biggest complaint would be predictability in the flare,
on the run just before the last run we made, I ended up in the flare with the actual gamma at
least what I think I remember, the actual gamma being above the commanded gamma which
was causing us to float. This time I was anticipating that, so after I broke the descent rate I
set the commanding gamma lower then I would normally, expecting that floating sensation
and we ended up not getting it and we pretty much hitting our aim point. I think we did get
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some float but not as much, so anyway I guess my biggest complaint is predictability and
that was down in the flare. That may be a function of the modes too, I'm not sure.
Anyway, I would probably go in here in the Cooper Harpers and give it a five and a five and
a five and a five for the approach and landing. For the control inputs I'd probably go in the
three and a half range, I'm going to go with a four, I think there were very few times where I
actually fed back involuntary input into the control system but I do think there were a few
times when I got a little more/a tittle less than I really wanted to because of the motion and
the stick dynamics. For ride quality, I'm going to go with a five. We didn't abandon the
task obviously but the motion that we are getting is very ... although, you can control the
airplane and get it kind of to do what you want it to do except for the noted predictability
problem. I do have to kind of back off on my gains for capturing or when I go to capture
center line I can make fairly large inputs but then what I have to do is make inputs early and
then let things settle out for a second and then make slow, fine corrections at the end. So
there's also a little bit of a predictability problem in roll but not as much, it's not as apparent
at least as it is in pitch but if I was bouncing around that much closer to ground I would
probably go around and so, the answer on the display is no.

Exposure 19

DATE: 04Dec97
PILOT: E
TASK: 3005

CARD: Composite Flight Director Tracking Task

Lots of motion, I guess I would characterize the motion that we're picking up here as
mostly directional, in the Y direction I guess and it does decrease your ability to perform the
task. I don't know if I got very many involuntary control inputs but there's definitely that
tendency if I didn't and I think we got a few. Despite all the bouncing around and
everything you actually can do the task but it's very annoying. I guess if I go up to: Is it
satisfactory without improvement? I guess I'd probably say no because I think there is
some compensation for all the shaking around, I know I'm sitting here holding on to the
arm rest and letting my body shake and trying to keep my head some what stable so I'm
going to say no on the ... I guess I'm somewhat tempted to go with a five here simply
because the deficiencies are more than minor but annoying. I guess, I would characterize
control in pitch being a little bit better than in the lateral/directional axis here. I don't like
splitting the axis but I guess I will. I guess I will go with a four in longitudinal and a five in
lateral-directional. I don't know, I guess the thing that is so difficult here is there is a roll
control unlike some of the other configurations we've seen, the roll control, despite you
excite the mode, you still have pretty good control and you ability, except for the shaking
around so much, your ability to track a bank angle or to capture a bank angle is really not to
bad. I think I'm going to go with a four and a four but I would note that I'm real tempted
to give the lat/dir, a five just because it excites the motion. On the CIR I would go with a
four and on the ride quality I would go with a five and under display I would say no.

Exposure l0
DATE : 09Dec97
PILOT: F
TASK : 1005

CARD: Nominal Approach and Landing Task

Okay, Pilot F on exposure ten, for the straight in task. This one seems qualitatively kind of
like the last one. Not too bad longitudinally but real bad laterally. Maybe a tittle bit worse
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longitudinallythanthepreviousexposurenine.Okay,in anycase,we'll try to giveit some
pilot ratings.It isnoteffecfingtheperformanceon thestraightin significantlyhere.And the
ride,longitudinally,is not too bad.Let's giveit a five,on longitudinal,for approach.And
lateralis definitelyasevenandthesamefor landing.Fiveandseven.All kind of fide, really.
Okay,theDASE control,I don't think I'm makinganyinvoluntaryinputsso it's a three.
Whatdoyoudo to makeit asix?It's not thatbadyet.Okay,five. Andyes,you know,both.
Although,qualitativelyagain,thewigglingin thedisplayon thestraightin is not to muchof
afactorbutyoucandefinitelyseeit.

DATE : 09Dec97
PILOT: F
TASK: 2005
CARD: LateralOffsetLanding

Exposure10

Okay,thatwastheoffset taskfor exposureten,just somegeneralcomments.It's not as
badasI thoughtit wasgoing to be from all my initial explorationsof it during the long
straightin. And thelateralis justborderlinemakingit just whereyou'rereallygoing to have
ahardtimeholdingonto the control.But I wasableto controlandableto hold on. It was
reallygettingthrownaroundalot but still ableto do thetask.And longitudinalwasn't too
toobadsolet's giveit, for theapproach,let's giveit apilot rating of five. Now lateral,gosh,
seemslike yououghttobeableto giveit worsethansevenbutdoyoureallyneedto?Major
deficienciesrequireimprovement,majordeficiencies,that's whatit saysin all of them.So
I'm just goingto giveit asevenandsaywith thecommentthatit wasalmostto thepoint of
notbeingableto hold on to thecontrol.Okay,it didn't effectthe controlssignificantly,I
hadto beverygentle,laterally.Butit almostfelt like if it got anyworse,I wouldnotbe able
to holdon to thecontrollerto doanything.Soit's a five,seven,a five,sevenon theratings.
And, almost can't hold on, applies to both the approachand landing lateral. The
longitudinal,not tootoobad.Okay,DASEis thecontrolthisa three,five, yes. And I have a
feeling that the wiggling is effecting it on the lateral task.

Exposure l0
DATE : 09Dec97
PILOT: F
TASK: 3005

CARD: Composite Flight Director Tracking Task

Okay, it's kind of like ditto the previous exposure. And longitudinal, I'm going to give it a
five. Standby. We're going to give it a five longitudinal. You have to be careful
longitudinally. Once I got just a little bit of longitudinal motion going. Laterally it's
definitely a seven still. And not as bad as the offset approach as far as it being marginal but
it definitely has to be fixed. You can't sell too many tickets that way. The DASE is three,
five and no.
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Configuration 06 1st mode increased to 2.00 Hz; all others by same

frequency ratio, stif3

Exposure 9
DATE: 21Oct97
PILOT: A
TASK: 1006

CARD: Nominal Approach and Landing

Exposure nine, straight-in approach and landing, longitudinal approach, Cooper Harper
rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. Again gamma-
dot-v no matter how bad this ASE work is it almost should be left hands-off. It pretty much
flies the approach but with turbulence you do have to stay in the loop and compensate
minimally so therefore a three seems to be very descriptive. And it seems to be across the
board on all of these. For the lateral; Controllable? Yes. Adequate? Yes. Satisfactory?
Yes also. Similarly the lateral does take a slight amount of compensation a few disturbances
from turbulence but not a whole lot of workload. In this configuration, I have a very lightly
damped lateral axis with high amplitude motions, once you put an abrupt input in to
stimulate it. Similarly the longitudinal axis is also lightly damped with about seven
overshoots I counted with medium amplitude, not quite as high an amplitude as the lateral
but a tittle bit higher frequency. Rudder inputs don't seem to do much. For the landing,
this is where this configuration is kind of poor. It is not very predictable or consistent,
longitudinally especially but laterally if you make lateral inputs you do trigger this
undamped motion which is distracting. So for the longitudinal rating for the landing;
Controllable? Yes. Adequate? Yes. Satisfactory? No. Basically I either landed short or
slightly long and I had mostly firm H-dot's. So we'll have to say it was adequate
performance and to get adequate performance it can be done with considerable
compensation, no more. So let's go with a five on that. Not much choice on that one. And
the lateral; Controllable? Yes. Adequate? Yes. Satisfactory? No. We'll go with a four on
that for workload. It just takes a little bit of work or effort to keep this thing lined up. Also
Bruce and I are of the opinion that there is a miscalibration between the visual scene and
what is being recorded. It appears that we tend to have about a three to four to five foot
error to the right where if we land on centerline it will show us a right error and if we land
slightly left it will show us near centerline. If we land further left, it shows us slightly left.
So we've got a slight bias to indicate to the right. The CIR; had to alter my inputs. I
intentionally modified it. I would say three. I think in the longitudinal axis this undamped
motion does tend to cause the aircraft to do things that I'm not really commanding and it
does impact the precision of my control inputs. It does not cause involuntary inputs so
we'll stop at three. For the RQR; similarly rationale as before and I'm going to skip on
down to number five. Because of the fact that it does tend to impact my controllability. I
think we have to improve that, so improvement required is the descriptor based solves that.
So we are looking at a three and a five. Display is not a factor and this configuration is
pretty interesting in that both axes are pretty bad.

DATE: 21Oct97
PILOT: A
TASK: 2006

CARD: Lateral Offset Landing

Exposure 9

Longitudinal approach rating; The same comments as for the straight in apply. Cooper
Harper of three. Lateral; same comments apply, Cooper Harper of three. For the landing;
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Controllable?Yes. Adequate?Yes. This is longitudinal. Satisfactory?No. It is really
borderlinedesired-adequate.Becauseof performancewearegoing to give it a five. It's
real borderlinefour-five,desired-adequate.For the lateral landingrating; Controllable?
Yes. Adequateperformanceis attainable.Satisfactorywithoutimprovement?No with a
four. TheCIR rating,in thiscaseis goingto beatwo. I didn't really feellike thevibrations
impactedprecisionon my control inputs eitherlongitudinallyor laterally. For the ride
quality rating;vibrationsdid impactthe quality. They wereobjectionable.I'm going to
stick with a five on that, becauseof the lightly dampednature where you get these
continuingmotionsafteraninput,I find fairly objectionable,eventhoughperformancewise
theoff setworkedoutprettywell. It couldbebecauseit is sucha highgain lateraltaskthat
I don't haveachangeto getinto the longitudinalloop asmuch. And I prettymuchgetting
fedup andleavingit whereI haveit. On thestraight-inI had muchpoorerperformance,
longitudinally,relativelyspeaking,andI thinkthatwasbecauseI wasconcentratingmoreon
thatlongitudinalaxisandI think thatis whereourproblemis on this one. It is plain to me
thatwecanacceptor I canacceptfor thelandings,I canaccepta worselateralproblemthan
longitudinaleventhoughwe... thelateralcontrollawshaveimproved. I think we aredoing
abetterjob with it. Theflarehasbeenunpredictablebecauseof DGE all alongandI think
whenwegeta screwedup longitudinalaxis it makesit a tittle bit worse. And noproblem
with thedisplays.

Exposure9
DATE: 21Oct97
PILOT: A
TASK: 3006
CARD: CompositeFlightDirectorTrackingTask

Longitudinal;Controllable?Yes. Adequate?Yes. Satisfactorywithoutimprovement?No.
I'm going to go with a four on this. And lateral;Controllable? Yes. Adequate?Yes.
Satisfactory?No, a four also. This configurationbecauseit was lightly dampedin both
axesmadeit just a littlebit moredifficult thannormal. We had somereal goodmotionsas
far assustainedhigh amplitudemotionsat aboutone and half Hz. The lateraltask was
difficult but thelongitudinaltask,youcouldgeneratethesebig motionsthatmadeit a harder
task. CIR; pilot doesnot altercontrol,that's not true. I did modifymy controlbut it did
noteffectprecision,thevoluntarycontrolinputs.We'll go aheadandput this athree,CIR.
Itsborderlinetwo-three.RQR;alsoafive this time. It's just too lightly dampedandNo for
thedisplay.

Exposure1
DATE : 04NOV97
PILOT: B
TASK : 1006
CARD: NominalApproachandLandingTask

This is PilotB Nov. 4thExposureone,nominalapproachandlandingtask. Okay,Cooper
Harper longitudinal,it was controllableandwe did obtain adequateperformanceand is
satisfactorywithoutimprovement.GeeI guessfrom thestandpoint of aircraft ... you're
talking strictly from the arc .... strictly from the standpointof aircraft control is that ...
separatingout theridequality, for anotherrating.I would giveit, probablyafour, because
of the... thereis anawful lot of bouncingandthe... you haveto be quitethe..,thevisual
loopis,seemslike themostvulnerableloopin termsof you're physicallybouncingaround.
If you'rebouncingsomuchthatyoureyeballsaremoving,youcan't focuson anythingand
you can't seevariousturbulenceor you can't really readinstruments. This is starting
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acrossthe thresholdof being ableto pick out fine nuancesin the display in terms of
commandedgamma.Sofor thatreasonI giveit a four. Theactualeffecton thepilots stick,
tactilefeel of thestick is not a big problem lateraland longitudinally. Actually,lateralis
probably... LongitudinalI'd givea four andlateraldidn't seemto be quiteas muchof a
problem,give it a three. The DASE CIR rating,Oh you want to breakit out into the
approachandthelanding. Okay,I'm sorry,let mebackup a littlebit. Approachsegment
longitudinalCooperHarper,I guessI'd haveto giveit a three. Lateral-directionalCooper
Harpermaybeatwo, andfor the landingI'd backdownto a three,a four for longitudinal.
And Lateralwouldbea threefor theactuallanding. Do you wantflight directortracking
andcapture? Got too manyyou's in your capturethere. Okay,DASE CIR rating for
approach.I wouldfind it longitudinal,overall,thisis a overallfor both approach& landing
lumpedtogether.Okay,I didn't reallyseeanyinvoluntaryinputs.Precisionin theinputsis
probablyeffectedmoreby the visual impact,so I guessI give it a three. And thefide
quality,I giveit afour. Whereis thatat? What do you meandownhere? Plastic. Yeah,I
think in the landingflare,especiallyafterthe flare started,thereis someimpacton how
easilytheflareis initiated.And thatis significant,I'd sayyestheydoimpactit.

DATE : 04NOV97
PILOT: B
TASK : 2006
CARD: OffsetLandingTask

Exposure1

Okaythis is exposureonefor Pilot B theOffset LandingTask. CooperHarperapproach
longitudinal,geea, that part , the approachincludesabout, stops when you cross the
threshold,is thatfight? 50feet. Okay. I wouldgiveit a four. LongitudinalCooperHarper
for thelanding,yeah,I'd haveto giveit asix, actuallyI ...weweredifficult. We had trouble
gettingevenadequateperformance.It mightevenbe a seven. I'd giveit a seven.Lateral
CooperHarperrating,I wasa little hesitantto, very,sharplyput very ... to put in sharp
inputsandso thelateralwascompromisedandendedup in a steepbankon one. One I
reallydidn't wantto bethatsteep,becauseI wasbashfulaboutgettingthebank rolled over
and so forth becauseof the way the airplanewas reacting. Straight-inapproach...
approachI giveit a lateralCooperHarper,a, Oh a six I guess. And landing,a six also.
DASE CIR rating, I can't say that thereis very many involuntaryinputs there,but it's
mostlyin thevisualchannel.Actuallytheproblemcomesin, in themotionof thebody,the
eyesbeingthrownaround.SothisCIRrating is, maybeshouldhavesomethingin it about
thevisualchannel.Yeah. I'd say it's a three. Thefide quality,probablya five. And do
Aeroelasticdisplayperturbationsimpacttheeaseof precision... theeaseor precisionwith
whichthetaskis performed?I'd sayyes.

Exposure1
DATE : 04NOV97
PILOT: B
TASK : 3006
CARD: FlightDirectorTrackingTask

Okaythis is PilotB exposureoneflight directortrackingtask. Okay,wehad ... let's look
at longitudinalCooperHarper,okay this is flight director,just haveone CooperHarper
rating. I'd giveit afive. Lateral,I wouldgiveit a ...I thinkmostof the causefor goingout
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wasdueto lateralproblems. For thatreasonI'd giveit a seven. It's not really a control
problem,but it's a situationwherethepilot is mostlikely not going to be ableto use the
controlsinputsrequiredbecauseof thecockpitvibrationthatit induces. The DASE CIR
rating,I guessthe... I can't saythatthere'sreally involuntaryinputshere. Okay I guess
it'd fall underthecategoryof a two. And, it's eitherfive or six I'd say. If you takeinto
account,the... wedid abandonthetaskprimarily for caplimitations. I'd giveit a five, on
the DASE ride quality. And do the Aeroelastic display perturbations impact DASE? I'd
say yes they do.

Exposure 4

DATE: 12Nov97
PILOT: C
TASK: 1006

CARD: Nominal Approach and Landing

Okay, pilot C, it's the twelfth of November, exposure four. Basically, it seemed like it was
stiffer than before. The frequency was relatively high. It felt just qualitatively like it was
approaching two Hz in both axes. Both axes fairly easily excited and both axes rung after
excited. The lateral seemed a little bit worst than longitudinal. Okay, Cooper Harper, was
controllable, adequate, not satisfactory. This is the approach. Both longitudinal and lateral-
directional, no specific difference in the problems, HQR of four. In the landing,
controllable, adequate, not satisfactory, HQR of five considerable compensation. DASE
CIR, let's give it a four. Occasionally I'm getting involuntary control inputs. Let's see ride
quality, a five, highly objectionable, improvement required. No impact on the display this
time. That concludes my comments.

Exposure 4

DATE: 12Nov97
PILOT: C
TASK: 2006

CARD: Lateral Offset Landing

Pilot C exposure four on the twelfth of November. A little bit worst than the straight ins. A
little bit being an understatement. Really violent shaking, laterally down low. To the point
where inadvertent inputs, display motions, and fighting for control, all were issues. Now
that was happening prior to fifty feet, so that was during the approach phase. So it's gonna
effect the Cooper Harpers in both phases. Okay, for the approach, controllable, not
adequate. Controllability was an issue here so I'm gonna say, considerate pilot
compensation for control. I'm trying to decide whether that's lateral-directional or
longitudinal or both. It felt like the majority of the oscillations where lateral-directional so
let's give longitudinal a six and lateral-directional an eight and since that occurred prior to
fifty feet and lasted 'til touchdown, I'm gonna give that the same ratings for approach and
landing, longitudinal six lateral-directional eight. The DASE CIR is a five. It's really
approaching a six here. The only reason it wasn't a six is because I was letting go
frequently to keep out of the loop. RQR, DASE RQR, let it go, let it go. Five just "cause I
can't justify a six there but it's pretty bad so I'll give it a five. Yes, display perturbations
did impact the precision. There are times when the display was moving and it almost
seemed like it was out of phase with the motion in the cockpit to the point where I had to,
kind of lose track for a few seconds until it calmed down. Yeah, I know, I understand.
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Yeah,I wasnevertryingto look headdownthatwouldnot havebeendoableI don't think.
Okay,thatconcludesit.

Exposure4

DATE: 12Nov97
PILOT: C
TASK: 3006
CARD: CompositeFlightDirectorTrackingTask

Okay this exposurefour, theflight directortask. Longitudinalwasn't all thatbad. I got
desiredperformanceI wouldassumeboth times. I haven'tlookedat this one,yeah85%.
Longitudinal wasn't all that bad, annoying predominately. I'd call it moderate
compensation,not to keepit undercontrolbut to keepit within desiredparameters.Lateral-
directionalwashorrendous.TherearetimeswhereI wastemptedto sayI wasfighting for
control. I'm not going to degradeit that much "causeit was occasionallyand it was
predominatelyridequalitynotcontrol. Solet's saylongitudinalwascontrollable,adequate,
notsatisfactory,moderatecompensationHQRof four. Lateral-directional,controllable,this
is oneof thosewhereyoucan'treally giveit a sevenwithouttalkingaboutcontrol"causeI
wasableto get adequateperformance.I'd sayconsiderablepilot compensation,HQR of
five. Yeah. No I don't think I was fighting for control. I think it was extremely
objectionablein termsof themotions. And thereweretimeswhenI let go of the stick to
keepfromgettingin the loop. Well, seethetroubleis eightis too stringent. Sevenis not
true. Let megobackhere. Adequateperformanceis attainablewith a tolerablework load,
that's true. So I'm really limitedto a six. Extensive... let's give it a six becauseI was
lettinggoof thestickoccasionally.Sowhatdid I sayfor longitudinalagain?(A four) Yeah
that'sgood,four andasix. CIR,five. RQR,five. Nodisplayperturbationproblems,that's
ano. Thatconcludesit.

Exposure1

DATE:17Nov97
PILOT: D
TASK: 1006
CARD: NominalApproachandLanding

Okay,this is PilotD November17,Exposurel, Nominal ApproachandLanding. Letsdo
theapproachthatwill beaneasyone,longitudinal lateral-directional,wereaboutequally
difficult soI cankind of ... they'll likely thesamerating. Adequateperformancecertainly
satisfactorywithout improvement,I'd haveto saybecauseI wasjust pretty well lettingthe
automaticfeaturetakecareof it thatthat'sconsideredsatisfactorywithoutimprovementand
just occasionallyhadto makea correctiondueto theyellowsegmentedflight pathmarker
comingoff so threeon longitudeandlat. dir. asfar astheapproachpart goes. And you
wantmeto do thecontrolinputsthenandgofight acrosstheapproachandthendo it on the
landingor ...? (Yeah,why don't you do the landingCooperHarper,and then the .. two
ratingsarefor bothapproachandlanding.) Oh,for bothperfect,okaygreat. Okay for the
landing,it certainly is controllableadequateperformanceattainable,ugh, tolerablepilot
workloadwell,I hadtwo thatwerenotadequatebut thentheotheronewasin thereandthe
differencebetweenthemwasmy throttlecontrol,so I suspectso, I think I would say the
adequateperformancewasattainable.And thatwasa tolerablepilot workloadconsidering
thatmuchturbulence.Satisfactorywithoutimprovement,no I'd haveto comeon overhere
somewhat....eventhoughI hadtwo inadequatesanda desiredsoperformanceis just more
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of a gut feelingandI'm sayingthat it is moderatelyobjectionableI'd say f'lve, adequate
performance. I think I could consistently get adequate performance with what I had ... I
think I was a little lucky to get the desired last time. And I think that is considerable pilot
compensation but certainly well within tolerance with that amount of moving around. Okay
and for the CIR, I did alter control inputs a certain amount and by just in ... on the approach
especially just backing completely out when I .... with the exception of when I was in very
close and just had no choice I backed out of the loop somewhat, just made smaller inputs,
tried not hold the controller real tightly. Potentially modifies to avoid excitation more than a
two, precision voluntary, I'd say three also applies because of occasionally involuntary ... I
don't think it caused any involuntary at all, I'd give it a three on this the CIR if that's the ...
Did you want me to start at the top and go down or bottom go up or you don't care? Top
down, okay. On the ride quality, well certainly did impact it, perceptible no, there more than
that.., mildly objectionable, yeah ... cockpit vibrations moderately objectionable ... are we at
improvement desired or improvement warranted? Yeah, it would be between a three and a
four ... huh, that's a little tough I'd say Yes I'm going to go with a four, on RQR here. It's
... I could make a case probably for a three or a four but I'll go with a four. Anything else I
need up there? Okay ... Just a question... (You did this display perturbation. That's just a
yes, no.) Where are you seeing that? Right here. Oh, No it's down here. Oh yeah. Well
to tell you the truth, I'm really locking on to the HUD display more than I am the outside
appearances. So at that point I didn't see such huge perturbations that would case me a
problem. I'll say no on that. I'll try and keep that in mind on the rest of them. I wasn't
thinking of observing that specifically. I'll try to look at that a little closer.

Exposure 1

DATE: 17Nov97
PILOT: D
TASK: 2006

CARD: Lateral Offset Landing

Okay, for the approach, Okay, longitudinal, on the approach, adequate performance
attainable tolerable pilot workload, as far as the approach, I'd say yes but boy it's awful
high work. I'd give it probably a six for longitudinal and that lat-dir. I wasn't at all happy
with the ability to control it around in lat-dir, and I don't know if adequate performance, I
think we heard it was okay but that was way more that a tolerable pilot workload and that
probably required, I'd say a seven on that, for the lat-dir, approach. Now for the landing,
because I was working real hard here the, I was so busy that something was going to get
away from me and it usually it was touch down. I tried different throttle techniques and so
on, and I didn't get adequate performance either time on the longitudinal and so that would
be a seven and lat-dir., boy I was out to the left, but I think I could probably consistently do
that. The lat-dir, if I had the adequate performance in the setup then the lat-dir, was okay.
So for just the landing part I would move that to a six. So seven for longitudinal Cooper
Harper for landing, six for Cooper Harper landing on the lat-dir. Coming down to our CIR
I'd say three through the CIR and ... well, it wasn't completely the vibrations that caused all
my problems in the lat-dir. Control was getting in there and that just increased the workload
where it got to be intolerable. I would go with a four, I think, on the RQR. I don't have a
very good base line to work with on that, but I'll say four. And the display? Oh, and the
display, I don't think that impacted the ease or precision one way or the other on that.
Maybe I'm just getting use to it. (Thank you.)

Exposure 1
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DATE:17Nov97
PILOT: D
TASK:3006
CARD: CompositeFlightDirectorTrackingTask

Okay,wasadequateperformanceatleast.This is longitudinalnow for this one,satisfactory
withoutimprovement.For thattaskin thepitch ...well,no I can't -- I wish I could but I
can'tokay,it wasn'tasatisfactorywithoutimprovementbut this is onework realhardto get
asgoodperformanceasI did. I'd sayafive onlongitudinal,but theproblemcomesin with
the lateral-directional,is it controllable?That's evendebatablebecauseone time I had to
releasethestickjust to getoutof it but I alsocouldcall thata big compensationso for the
momentI'll just go to turn the comer at the adequateperformance,it does require
improvementin thelateral-directional.Andwithoutconsiderablepilot compensationI think
sooneror laterI wasgoingto do somethingto it structurallybut I didn't, I'll givea seven.
I'm beingveryniceto it to giveit sevenI couldmakeagoodcasefor it beingworsebut I'll
sayseven.Thatwaslateraldirection,that's thefirst I've seenthereal couplingcomein as
we'll seewhenI go downhereto theCIR, causeoccasionalinvoluntary control inputs -
yes. Frequent- No. Four on the CIR. And that's was lateralinputs is whatwas the
problem.Ridequalityon that,morethanmildly objectionable.Moderately;no,I wouldsay
thathadto befixed. FiveonRQR. Yeah. (Anddisplayandquestions?)And thedisplay,I
didn't think thatwasaproblem. I mean,I didn't seethatimpacting. (Okay,great,thanks.)

Exposure2

DATE: 02Dec97
PILOT: E
TASK: 1006
CARD: NormalApproachandLanding

This is kind of ageneralcommentoverall... on thefirst landingthat we did on here,we
endedup beingalmostelevenfeetright,which I was totally surprisedby and this time I
thoughtweweretrackingprettygoodandthenwhenwegotdownclose,I sawthatwewere
to theleft andwaskind of correctingback towardsthecenterline whenwe toucheddown.
Thesecondrunwe did getall desiredperformancealthoughthepagesay adequatefor H
dotbut wewerefight at the limit betweendesiredandadequatefor H dot. I could have
flaredit outa little longerthanI did becauseweendeduptouchingdowna little shortof the
actualtarget.Anyway,I really didn't maketoo manyrealabruptinputson theinterceptto
theILS. I did makeoneabruptpitchinput andtheairplanekind of rung. I kind of felt that
it appearedto meto getsomeoscillationsin pitch thatfelt like a bunchof little turbulent
belts.For theapproachandinterceptportion,I wouldprobablybeinclinedto go with a two
andatwofor longitudinalandlateral-directional.Theinterceptportionreally is nothard to
fly, it's not very fight or veryhigh gain,so it's pretty manageable.I did noticethatjust
becausewewerebouncingarounda little bit morethanthelastor at leastit seemsto mea
little bit morethanthelast time,I wasa little bit softeron my inputs and a little bit more
patientto let thingscorrectbackfor smallerrors. I would sayit is probablya two asfar as
controlinputsgoon theDASE. Forride quality,I wouldprobably,for the interceptandthe
landing,I'd probablygowith athree,I think. It's gettingto thepointwhereif I equateback
to thenon-flexibleairplane,to therigid airplane,andkind of usethatasthebaseline for the
turbulenceandtheturbulencewe're gettinghereis beginningto push whatI'd reallywant
to belandingin. I'd beworriedif I felt this on areal airplane,wind shearandtheairplane
fallingout frombeneathme,landingshortor gettinghit by gust. It's probably... I'm still
havingahardtimebetweenthis two andthree. I guesspartof what'sthrowingmeis it says
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cockpitvibrationsaremildly objectionable,improvementdesired.Yea,I'm goingto go with
a three,I think improvementis desired. For the landing portion we did get desired
performancethesecondtime,wealmostgotdesiredthefirst time. Thebiggestproblemthat
I'm havingis thatI'm havingahardtimeseeingsmalldriftsdevelopandactuallybeingable
to lineup theairplanewith therunway. I havea lot of aidsouthereto helpmeout. I did
notice...wealreadytalkedaboutthefirst landing...I wasalittle bit surprisedbecauseI was
rightandI thoughtwewereprettyclosetobeingoncenterline. I guessfor this I'm kind of
hedgingbetweena threeanda four but I guessI'm going to go with a threeand a three.
Yea,for the landing. Youguyswantthedisplay? Youknow I guessI'm kind of getting
usedto thedisplayandI'm notreally pickingup on any ... I guessI'd haveto sayno, it
wasn'treallyafactorhere. I guessonelastcommentI haveis, unlessI try to do someopen
looptypethingsto try to look atto seeif I getsomeringing or somethinglike that,on this
particulartask,I can'treallydifferentiatebetweenit beingaturbulentlevelorbeinga control
flexibility issue. Although,just becausewe're bouncingso much,bouncingaroundso
muchto beginwith I kind of reducedmy gaina little bit andI think that's partof it but I
think theothertasks,theoffsetlandingandtheflight directortaskwe tendto seeflexibility
in theairframe,orbeableto splitthetwoouta littlebetter.

Exposure2

DATE: 02Dec97
PILOT: E
TASK: 2006
CARD: LateralOffsetLanding

Exposure2, configuration6, LateralOffsetLanding. Thefirst thing that I would note,at
leastmy impressionis thatweareseeingalot moreflexibility in thepitch axis thanweare
in the lateraldirectionaxis. A coupletimesI wouldcharacterizeit as almostgallopingon
final afterwemakeafewpitchinputs.Duringtheflareportion,if this wasareal airplaneI
would be pretty concernedbecausemy perceptionis that is kind of pitch rocking or
gallopingon final, fight during the very last portionof the flare. Although, the picture
seemsfairly stable,you canaveragethingsthroughthepicture,if I wasfeelingthatin an
airplaneI would beverynervousandI think it wouldleadmeto goaround.I'm feelingthe
perturbationsof pitchmorethan I amreallyseeingthemandI amnot surethatis reallya
functionof frequencyor whatever. The other thing I notice too, on this, whichkind of
surprisesme,it doesn't seemlike the displayis drooped,the horizon beingbelow the
horizonline outsideasmuchasit wasin othersimulationsthatwe've seen.Givenall that,I
think that the task itself is leadingus into level two flying qualities becauseof the
parameters.Again,oneof thehardestcontrollingparametersfor me is thebankangleat 50
feetbecauseI find myselfmakingacorrectionandI wouldprobablybe tenfeetlowerwhen
I tookthecorrectionoutbut I'm rushingto takethecorrectionout so thatI cantry to meet
the50 foot parameter.Theotherthing thatis really difficult is still pickingup the lineup
onceI taketheheadingoff to cut for therunwaycenterline,judging the turn and getting
everything to work out so I canmakethat turn back onto centerline. Anyway,we are
definitelyin thefour, five andsix block,we're definitelynot a six. Adequateperformance
requiresconsiderablepilot compensation. Again, philosophicallyI have a hard time
breakingup axis for CooperHarpersbut I think I wouldprobably... definitelygo with a
five with the lateral-directional.For the longitudinal,I guessI amgoing to go with a five
too. Again,thelongitudinalis not thatbadandif you turn themotionoff I amnot so sure
whatI wouldthink of the longitudinal. Partof it is thatthebouncingaroundis just really
distractingdownthere. I really think it is the lineuptaskthatis driving therating on this
particularmaneuver. I go down to DASE for control inputs. I definitely, intentionally
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modify my controlinputs. Boy, it's really toughhere,I havea tendencyto want to go
towardsa three,simply becauseit is hard to differentiateout the pictureand the motion
whenwegetdowncloseto theground. I do feel ... I think I amgoing to go with a three
hereandI amnot sureif it's thevisual... I'm not sureif you turn the motion off that I
wouldstill seeit asa three,but thatgallopingmotionthat I perceiveddownin the flare is
why I wouldgowith athree. I feel,andit is moreof afeelingthanapicturethatI saw,but I
feel like I haveto averagethingsout. I think it's morea function of my perceptionof
motionthanit is actuallythe visualpicturethatI amseeing. For fide quality, you know,
hereI amkind of havingahard timebetweena threeand a four and I guesswhat I am
looking at is ... againthepicturethatI sawis notbadbut thegallopingand the bouncing
aroundthatI feelatfinal, especiallyfight in theflarefrom 50 feetondownwhenI'm trying
to notprangon therunway. That'soneof my technicalterms. I think becauseof thatI'm
going to go with a four. Thedisplay. I waskind of lumping thosetwo together,that's
fight. I amreallyhavingahardtimebreakingoutfrom 250feetto 50 feetandthenfrom 50
feeton down. The reasonis becausethat transitiontherebetween,you know all of our
parametersarebasedon thelandingbut theparametersareall effectedby that above250
feetto 50 feet,so I am going to go with the samerating of both. I will say no on the
display.Theapproach,I wouldprobablygowith a... youknow, I basicallycanfly downto
200 feetexceptif it was250 feet,I basicallyamflying just abouthandsoff down to 250
feet. As far astakingthefirst hackat therunway,that's not really a big deal...I probably
hedgetwo anda half, two and a half on the approachportion. Oh, you don't wanthalf
ratings? I'm going to go with a two anda two becauseon the short final I amjust about
flying handsoff downto thatpoint so I don't think it is a big deal. (Approachis two,
landingis five andDASEisthreeandfour andano.) I've got thetaperunning,I probably
shouldjust notethis on thepreviousruns I think, I know I wasunderthe impressionthat
thebreakwasat 50 feet. The approachsegmenton the previousrating is probablynot
indicativeof whatit shouldbe,it shouldprobablybemorein therealmof two andtwo also.
It wasthelastconfigurationwedid beforethebreak. That's fine with meif you want to
changeit ... makeit a two and a two. The previousrun whateverthe rating wasstands
becauseI guesswehavedeterminedthatthebreakis at 50 feet andwewill go with whatI
originallyratedthis,whichwasafive andfive I think. Again,this isbecauseof breaksat 50
feetandit's hard,in my mind to differentiatewhatis causedby whatI did above50 feet
effectingbelow50feet. Anyway,I guesswe'll moveon.

Exposure2

DATE: 02Dec97
PILOT: E
TASK: 3006
CARD: CompositeFlightDirectorTrackingTask

PilotE,Exposure2,Configuration6,CompositeFlight DirectorTrackingTask. Basically,
bothtimesweonly got adequateperformance.Although,wewerecloseto gettingdesired
bothtimes. An adequatewoulddriveusatleastto afive andI guessasfar asbeingableto
controltheairplane,I probablywouldgo with a five. Theairplaneis bouncingaroundand
thatis reallydistractingandtherehavebeenafewtimeswhenit hasfed into thestick a tittle
bit but thathasbeenminimal. Anyway,thebouncingaroundisdistracting.If I comedown
to theDASEfor thecontrolinputs,I guessI'm going to go with a four, I think therewere
like two timeswhere... well,thereis probablya few more,whereI notedan involuntary
inputthatwascausedby thevibrations. I'm keepingarealloosegrip on thestick,which in
backingoff on my gainsalsostopsmefrom beingableto beaspreciseasI'd like to be.
Partof thatis to avoidthe involuntaryinputs. I'm goingto gowith afourbecauseI guess,I
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think it's still in therealmof whereI cancompensatefor it and I wouldn't say that the
involuntaryinputs are frequent. If I go over to ride quality, I would definitely ... it's
definitelyafour,I'm kind of thinking abouta five. Is it highly objectionableimprovement
required?Yea,I'm goingtogowith afive theretoo. I'm going to saythatthedisplaywas
notafactor. Youknow...just anoverallgeneralcomment; I think therearea lot of issues
onthedisplaywhereit couldbeafactorandI thinkwithabettervisualthedisplaycouldbe
afactorfor thelandingtaskfor someotherreasons.As far asthesegmentedlittle taskthat
wehavehere,sofar I haveto answerall in all, yes.

Exposure3
DATE : 08Dec97
PILOT: F
TASK : 1006
CARD: NominalApproachandLandingTask

Okay,PilotF,exposurethree,pilot rating.Andwe'll ratethe approachfirst. And we'll rate
thelongitudinalaxisfirst. And my impressionis that,thatI canmakeprettyabruptinputs,
longitudinally, that doesn't excite the DASE so it's pretty much a rigid body thing
longitudinallymaybedegradedalittlebit becauseof thefide.But againthe lateralseemsthe
worst.My performanceandmy feeling is thatit is level two. Well wait a moment,we're
ratingtheapproacharen'twe?Is it satisfactorywithoutimprovement?No. Dog goneit, the
rideis sohardto sortout.Whetherit's verticalor longitudinalfor me,verticalor lateral.In
any casewe're getting desiredperformancelongitudinallyon the approach,minor but
annoyingdeficiencies.Desiredperformancerequiresmoderatepilot compensation.That's
notnecessarilytrue.Let's giveit afour. Andprimarily becauseof therawdataandso forth.
I'm notgoingto degradeit muchonaccountof theDASE or theride quality.Okay,lateral
I'm goingto degradeit a little bit becauseof theDASE.Deficiencieswarrantimprovement
andit's gotsomemoderatelyobjectionabledeficiencies,let's makeit afive. And moderately
objectionabledeficiencies,of course,aretheridequalitywhenyoumakeabruptinputs. Ah,
let's makeit strongerthanthat,let's makeit a six. Okay,landing,longitudinal,performance
is forcing me into a level two and I wouldput it thereanyway,so let's give it a five,
longitudinallyanda six lateral.Okay,so this is fide. I didn't detectany control problems
therein anyof those.Okay,sonow,thatwill showuphere.Sowe canratetheDASE andI
think it's atwo,on thecontrol.Theride is a... Ah, let's makeit a four andthedisplay,yes
with thecommentthatit is QSAEonly.Okay.

DATE : 08Dec97
PILOT: F
TASK: 2006
CARD: LateralOffsetLanding

Exposure3

Okay,Pilot F, that wasexposurethreeand this is the offset ratings.Longitudinally on
approach,againnottoobad.Evenwith thelateraloffset,not toobad. I'm still going to give
it a four.But nowlaterallyit's reallycrummy.Whatdidwegive it straightin? We gaveit a
six. But it's much worse than that. Deficienciesrequire improvement,or level three,
althoughweweregettingtheperformance.It's just theride qualitythat I'm rating it down.
And it's kind of hardto pick a majordeficiencyalthoughthey all say major deficiencies,
don't they?But it's almostlike aneight. I almosthadto backoff of thecontrola tittle bit.
Let'sgive it aneighton thatlateralcorrection.Well now,is thatin the... lateralcoupling
with control.Yeah,I can't rememberjust wherethatwas.Whetherit wason approachor
landing.It wasall prettybad.Okay, landing(approach),so it that's a four and an eight.
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Okay,landing,longitudinal,it's prettycrummy. I can't use the depressedpitch line too
accurately.Shoot,thisgetsawfulhardtryingto separatethe longitudinalandlateralwith all
thatbanginggoingon. Longitudinalfor landing,I don't think it's too badbut I can't tell
causeeverythingis bangingaroundso much laterally,I believeit's mostly laterally.Lets
kind of assumeit is. And that forcesus into a level two with moderatelyobjectionable
deficiencies.Let'sgiveit afive for longitudinalandlaterallet's giveit aneightagaincause
I'm notquitesurewherethatcouplingproblemI got ... I think it's kind of both thelateral
offsetandinto the landingandflare.OkaysoDASE.Controlis ... I don't think I'm getting
any involuntarycontrolmovementsbut it's definitelyeffectingmy voluntaryones.Like I
almosthaveto takehandsoff. Cockpit vibrationsimpactprecisionof voluntary control
inputs.Let's giveit a three.Andaride,andlet's giveit a five. On theride.And let's giveit
a yeson thedisplay.And it's mostlyQSAE. I think that thereis a little bit of vibration
botheringme,mostlyQSAE. Okay.

Exposure3
DATE : 08Dec97
PILOT: F
TASK: 3006
CARD: CompositeFlightDirectorTrackingTask

PilotF flight directorfor exposurethree.I ... kind of reflectson whatwesawon theother
evaluations.Longitudinallyit's not too bad,laterallyit's kind of crummy. So pilot rating
longitudinally,I think, obviously deficienciesrequires improvementeven though my
performanceis desired.Deficienciesrequireimprovement.Thereis just no leadon what's
going on. And also I'm backingoff a tittle bit on controls so much laterally that it's
effectinglongitudinalalittle bit. Sothat'sadeficiency.Let's give it a five. Okay andlateral
it's got deficienciesrequireimprovement.It's gotmajordeficiencies.Youhaveto backoff
of thecontroloccasionally.And soit's kind of hardasto whichoneto pick herebut let's
giveit aseven.Couldgiveit aneightbut let's giveit a seven.Okay theDASE,thecontrol,
let'sgiveit athree.And thefide, let's giveit a five andthedisplay... I reallydidn't notice
anyeffectin thedisplaysono,for thedisplay.
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Configuration 07 Modal damping increased to 0.07 for modes 1 & 2,

dampl

Exposure 18
DATE: 22Oct97
PILOT: A
TASK: 1007

CARD: Nominal Approach and Landing

Longitudinal rating for the approach; Controllable? Yes. Adequate? Yes. Satisfactory?
For the approach, yes with a three. Longitudinally we had large amplitude moderately
damped ASE effects. We get three overshoots but they were fairly abrupt ASE reactions
and large enough to be certainly annoying. Laterally we have large amplitudes and they
were more lightly damped. We were getting up to five or six overshoots. So it was not
quite in harmony with the pitch. Rudder, we got some effects. They were damped but
moderate effects but damping -it felt one to one and half overshoots. The lateral rating with
that preamble; Controllable? Yes. Adequate? Yes. Satisfactory? Yes with a three. Again
the task with the tolerances we have established is not difficult to meet. Okay for the
landing; Controllable? Yes. This is for the approach landing longitudinal rating. Is it
controllable? Yes it is. Adequate? Yes it is. Satisfactory without improvement? No, it's
not. It looks like desirable performance is not really consistently really made. Of the three
approaches, two of them were adequate. Let's rate it a five. Another that I didn't like about
it was that there didn't appear to be an influence from the ASE effects on the aircraft motion
and on my inputs. So that will reflect itself on the CIR in a minute. For the lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? No. We'll rate it a four for just general
workload. I'm meeting desired tolerances. Also the lateral inputs, whatever small ones
were made, would create some real annoying motions that also influenced the longitudinal
task. For the CIR; Yes I do alter control inputs. Intentionally modify control inputs? Yes
that's true. Cockpit vibrations impact precision? That's true also. Cockpit vibrations cause
occasional involuntary control. That's not true. We'll go with a three for the CIR. For the
RQR; We can skip the first couple because we know this is annoying. Number three,
vibrations are mildly objectionable? No that's not true. Vibrations are moderately
objectionable -Vibrations are highly ... I would say it's a five. Requires improvement. And
again some of the things that really key me to go to that five rating are whenever the motions
effect my controllability and that was the case here, where I did feel like longitudinally when
I made my flare input it did tend to put in excessive motions that I was not commanding.
No for the display question.

DATE: 22Oct97
PILOT: A
TASK: 2007

CARD: Lateral Offset Landing

Exposure 18

Longitudinal rating for the approach and lateral rating for the approach; Both of them
comments for the straight-in apply, a three longitudinal, a three lateral. Let's go to the
landing, for the longitudinal rating; Is it controllable? Yes. Is adequate performance
attainable? Yes it is. Is it satisfactory without improvement? No. Basically it's fairly -
clearly adequate performance. The correction turn didn't seem to be to bad in the
longitudinal task. The flare though I feel like I'm still able to excite some longitudinal
modes if I'm anything other than absolutely smooth in the flare. And so therefore it's
difficult to both set an attitude to get a nice H-dot and to put it into the box. So I'm not able
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to fly theairplaneto the ability I like to to makethe desiredperformance. Five for the
longitudinal rating. For the lateral rating; Controllable? Yes. Adequate? Yes.
Satisfactory? No, I did meet the desired criteria but with a heavy enough workload to rate a
four. Interestingly on the initial turn into the corrective turn, I would get a subsequent
motion about a second later that tended to overbank me and this happened on both attempts.
It was nothing I couldn't really control but it was something I really hadn't seen too much
before. The lateral control in close was not bad, it had good desired performance but again
a little bit of a workload to keep it there. For the CIR; Number one, I did alter my control
inputs. I would still go with a three I think. I believe that in the flare It's kind of borderline
two-three but I'm still reluctant to make a high gain input in the flare and I feel like at times
if I do excite a longitudinal mode before it damps out in three cycles, I get a high enough
amplitude that can effect my precision of voluntary control inputs which would give it a
three. I don't think it ever caused any involuntary inputs so the four is not appropriate. For
the RCR, just as before we can kind of just skip down here. Certainly anytime that I feel
like the ASE motions are effecting my controllability, I think you have to have improvement
on that and so we'll go with a five on that one and no for the display question.

Exposure 18
DATE: 22Oct97
PILOT: A
TASK: 3007

CARD: Composite Flight Director Tracking Task

For the longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes with a
three based on performance which is in the 90's however I did have to very very carefully
fly this. That will reflect in the CIR. For a lateral rating; Controllable? Yes. Adequate
performance? Yes. Satisfactory? No. I going to rate that a four, met the desirable criteria
quite well but it's just a high workload in the lateral axis. For the CIR; Basically I had to
fly that with kid gloves. I was really afraid of exciting some very strong motions. So
number one is inappropriate. Number two, I did intentionally modify my controls. Number
three, vibrations impact precision. This is borderline two-three. For this task I'll rate that a
two. The RQR, we can skip the first two. Vibrations are mildly objectionable? No.
Moderately objectionable, for this particular task, that's probably a more appropriate rating
so we'll go with a four. And no to the display question.

Exposure 8

DATE : 04NOV97
PILOT: B
TASK : 1007

CARD: Nominal Approach and Landing

Exposure eight. Straight in the approach and landing Longitudinal Cooper Harper. The
approach, there's a lot of bouncing going on, on this particular one. It's easy to excite.
This mode is a little aileron input and so I'm getting adequate, desired to adequate, mostly
desired I guess. I guess I'd give it a two for the approach and a four for the landing in
longitudinal Cooper Harper. Lateral-directional, I had no problem getting desired
performance, so I'd have to give it a three in both the approach and landing phase.
However, rapid inputs and sharp inputs really sets off a structural oscillation. Which causes
the pitch control to be degraded. DASE CIR rating, I guess we'll call it two and the ride
quality was not real pleasant. I would cause it to be, I'd call it a four with a yes on the
displays.
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Exposure8

DATE : 04NOV97
PILOT: B
TASK : 2007
CARD:OffsetLanding

This is exposureeight,andthis is high stepto a landing. The approachCooperHarper
Longitudinal. There's somekind of annoying,moderatelyobjectionable,I would say,
featuresof thepitch damping. I would giveit a five for thatreason. Actuallymakethata
five for landingandfour for approach.Thelateral-directionalCooperHarperhadkind of
anobjectionableoscillationstepinputs,I'll haveto giveit a threefor approachanda four
for landing. A twofor theDASECIR andtheride quality wasactuallyquiteobjectionable,
I'd giveit a four andayeson thedisplays.

Exposure8

DATE : 04NOV97
PILOT: B
TASK : 3007
CARD: FlightDirectorTracking

Exposureeight,CooperHarperratings for the flight directortrackingand capturetask.
Longitudinal,wegot desiredperformance,I'm gonnacall it a three. And lateral,although
wedid getdesirableperformance,I guessI'll call thata threealso,becauseof that DASE
CIR,that'satwo. And afive for theridequalityandayeson thedisplays.

Exposure15

DATE: 13Nov97
PILOT: C
TASK: 1007
CARD: NominalApproachandLanding

Thisispilot C,eleventhirteen,exposurefifteen. Basically,levelone. Thevibrationswere
there.Theywereannoying,theydidn'teffectthetaskhowever.I don't think theyeffect the
performanceatall. Forapproachandlanding,longitudinal/lateral-directional,HQR of three,
minimal compensation.Surprisedme,I didn't think it wasgonnabe levelone. In the
presenceof largeinputsin thebeginning,theresponsewasfairly violentbut I found I didn't
needthosesharpedgeinputsfor this taskso I neversawit in practice. I'm gonnasay a
CIRof two. I wasbeingsmoothonthestickto avoidexcitingwhatI knewwasthere. The
RQR is betweenthreeandfour, let's call it four. Moderatelyobjectionable,it's bouncing
aroundquiteabit andI think improvementiswarranted.No displayimpact.

Exposure15

DATE: 13Nov97
PILOT: C
TASK: 2007
CARD: LateralOffsetLanding

56



Okay,this isexposurefifteen,theoffsetapproachandlanding. For theapproachsegment,
longitudinal and lateral-directional,I'm working pretty hard both axes. Controllable,
adequate,not satisfactory,HQRof fouronbothof those.Forthelanding,I'm workinghard
still lateral-directional,but I'm working realhardlongitudinal. So I'm gonnagive it a five
longitudinal, considerablecompensation and a four lateral-directional.Moderate
compensationfor desired. CIR's, I can't swearthatI got involuntaryinputssoI'm gonna
saythree. It's realclose,andthena five on RQR. Predominatelyfor theregionbelowa
hundredfeet. I did notice displayperturbationsand that did effect the precision. That
typicallyoccurredasI wasinterceptingthefinal course.

Exposure15

DATE: 13Nov97
PILOT: C
TASK: 3007
CARD: CompositeFlightDirectorTrackingTask

Exposurefifteen,flight directortrackingand capture. LongitudinalHQR, three,minimal
compensation.Lateral-directional,a four,moderatepilot compensation.Let's just dueto a
little bit of lag andthe vibrationsimpactedmejust a little bit this time. So, CIR of three,
RQRof five. No displayimpact.

Exposure9

DATE:18Nov97
PILOT: D
TASK: 1007
CARD: NominalApproachandLanding

Okay,for theapproach...um,the longitudinalwas the main problemthis time the lat-dir.
seemedto be pretty well behavedthroughout the approach. So for Cooper Harper
longitudinalontheapproachwasa Four. It waseasyenoughto keepin thedesiredbut it
definitely took somemoderatepilot compensationon that one, lat-dir.; however,was
satisfactorywithout improvement.That would be a Three.... so Four and Three for
longitudinallat-dir,on theapproachfor landingdefinitelythe longitudinalwastheproblem.
If I gota littlebit high,andthenduckedunderandtriedto catchit, it startedlotsof problems
and endedup going long. Again,just verifying that longitudinalwas the difficult part.
Okay,adequateperformancewasattainableeverytimeI gotthepowerbackso I'm going to
say yes it was,and that's....well,that's on the boarderbut I'll give it a tolerablepilot
workload. Is it satisfactorywithoutimprovement?No. I'd say that wasextensivepilot
compensationsoSix for longitudinalandlanding. Lat-dir. adequateperformanceno sweat.
Satisfactorywithoutimprovement?Didn't exerciseit verymuch,in orderto tell but from
just thestraightin simpleonelike thatit probably wassatisfactorywithout improvement.
SoThree. We'll exercisethat moreon theoffsetbut for thestraightin easystuff thatwe
just did it wassatisfactorywithoutimprovement,I think. Okay, now CIR ....Yes I did
modifycontrolinputs,I ....yeah,I suspectthat,I wouldn'tcall it thevibrationbut theflexing,
themotiontheredid impacttheprecisionof that. SoI'll sayaThreefor CIR. And RQR,a
Threealso.Thereweremildly objectionablebut,you know if you canfix them,fine. But
theyreallyweren'tthatbad. Threesoundsfine to me. I did noticesomeperturbationin the,
on thedisplaythis timethatI suspectmighthavecoupledin, especiallywhenI madebig
changeson thelanding. SoI'll sayyeson thedisplaythis time.

57



Exposure9

DATE:18Nov97
PILOT: D
TASK:2007
CARD: LateralOffsetLanding

Okay,althoughtheoffsetusuallyis muchtougherlat-dir,taskit was longitudinalagainthat
wasreallymessingup thethingsI sawthis time. Thelongitudinalwhile I wasableto keep
it onthe glideslopewhich is not abig deal,assoonasI startedmovingI couldseesome
big gallopingtypemotions. In otherwordspitch oscillationsand causedsomeproblems
thatwouldbealmostintolerableatthatsize.Well, I'll sayfor theapproachit wasn't ... but
it wasn'tsatisfactorywithoutimprovement,I'll put a Six on thelongitudinalfor approach.
Lat-dir. I didn't seea big problem,satisfactorywithoutimprovement,no it still could use
somemorecontrolpowerfor one. I didn't seebig oscillationsthattime,just couldn't move
asquickly asI like for that task so Four for the lat-dir, on the approach. Now, for the
landingin pitch? Adequateperformanceattainable?Yesit was,but .... looking a the ...
WouldI buy thatairplanethewayit was?I don't know man. I guess,well that's absolute
worst case.... It's not satisfactorywithout improvement,no how, no way, I could get
adequateperformancein ....If I felt goodthatday, I mightbuy thatairplane. I guessa Six
iswhatI wouldgiveit in pitch. It wouldn't takemuchto saythattheworkloadwastoo bad,
but I'll saythat's on theedgeso I'll givea Six for longitudinal. Thelat-dir,on theother
hand,adequateperformance?No sweat. Satisfactorywithoutimprovement?And gee..,in
theflareandall it's kind of hardbecauseit's workingpitchsohardthatit kind of let the lat-
dir go. I'd betterleaveit with aFour. Kind of conservativethere. CIR ... vibrationsimpact
precision?Definitely. Thatwasgettingcloseto aFourthere,on theCIR. I didn't really,I
didn't feel involuntary,I'll leaveatThree.Mildly objectionable?No, that'sgot to be fixed.
Definitely shouldbe fixed. Four on RQR. This time I sawmotion in the display,very
muchso,yesonthedisplay.

Exposure9

DATE:18Nov97
PILOT: D
TASK:3007
CARD: CompositeFlightDirectorTrackingTask

Okay...for trackingonlongitudinal,I reallydidn't seemuchproblemthere. Surprisedme,
thoughtI'd seemore. At leastwhat I sawI wasableto handleandkeepin andto tell you
the truth I wasn't working that hard. I was surprisedto see it that way. Adequate
performance?Yes. Satisfactory?No. I waskeepingdesiredperformanceandactuallyin
pitch...theaccuracyandhow hardI wasworkingwassurprisinglyat a Four level. In the
lat-dir,adequateperformance?Yes. Satisfactorywithoutimprovement?And I wasworking
waytoohard,eventhoughI'd keptdesiredperformance,I wasworkingway too hardfor it
tobeafour. And I'll givethataFive. But,I think whenwegetdownto ride qualitywe're
goingto seesomething...big timedifferencehere.Okay,CIR...Three.And RQR,this one
...I think thatwouldhaveto beimprovedandit wasn'tdueto my ability to fly it accurately,
it was the ride quality is highly objectionableand I think I'd have to go with the
improvementrequired.Yeah...... let thatonegothen. I wasthinking I mightevengoback
andchangethelandingRQRto five also.But, I'll leaveit at Four. I'm kind of thinkingout
loudhere. I won't changethelandingonebut this one wasreally worse,I'll stick with the
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FiveRQR on this. The display I don't think botheredme,but I don't haveas good a
referenceof whatthedisplay'sdoingwithoutthebackgroundsceneotherthantheclouds.

Exposure9

DATE: 03Dec97
PILOT: E
TASK: 1007
CARD: NominalApproachandLanding

Pilot E,Exposurenine,Configurationseven,NominalApproachand Landing. It appears
like wecanexcitesomemodesbothin pitchandroll here. During theapproachportionwe
couldseethatwith largermoreabruptinputs. Forthefiner trackingtasksdowncloseto the
runway,I'm notsosureweareexcitingasmuchwith thesmallerinputs. We did this four
timesandI couldnot getdesiredperformancein all theparameters.Most notably,I was
havingtroublegettingin thebox longitudinallyandI amnotreally surewhy,exceptfor it
kindof goesbackto whatwe talkedaboutthis morningin thatthepredictabilityis just not
there. If I roundout I'm not gettingexactlywhatI expectso I will eitherfloat a tittle bit
moreandwhenI try to compensatefor thatI tendto drop it in a tittle harderthanI want.
Although,I kind of felt like it flew betterthanthis andthatmaybeit wasmejust trying to
getwarmedup. We only got adequateperformanceso thatis a five for the landing,I will
giveit a five anda f,ive,although,I think it is the longitudinalcasethat's causingus a tittle
bit moreproblem,actuallyI guessI will split it here.I'll giveit a five for longitudinalanda
fouron lateral-directional,I guess,for thelanding. Fortheapproachandintercept,I think I
will gowith a threeanda three. Simplybecauseyou arebouncingarounda tittle bit and
again,it almostseemslike thereis alittle bit of acliff thereatleastmy perceptionis thatif I
goandmakelargerinputsI cankind of excitesome. As long asI keeptheinputskind of
smallandtry to makethemsmoother,I don't really get that much. Going down to the
DASE for controlinputs,I guessI wouldkind of be in thetwo andahalf to threerange,
I'm goingto gowith athree. Fortheride quality,I'm going to go with a four. No on the
displayimpact.

Exposure9

DATE: 03Dec97
PILOT: E
TASK: 2007
CARD: LateralOffsetLanding

Pilot E, Exposurenine,Configurationseven,LateralOffset Landing. I guessthe first
commentI have of, my perceptionis, that I could excite modesboth laterally and
longitudinallydependinguponhow abruptor aggressiveI amat makingturnsor pitching
theairplane.If I gettoo aggressiveatpitchingtheairplaneclosetothegroundit lookedlike
I couldgeta coupleperturbationswhichI reallydidn't like fight abovetherunway. This
approachphaseis downto fifty feet so it is partof the offsetmaneuver. We nevergot
desiredperformance,thebestwecoulddo waseitherbe out of the box longitudinallyor
firm on thetouchdown,which automaticallyputs us five or greater. I think I would
probablygo with a five for lateraland longitudinal. I guessthe type of compensation
requiredis thatyoujusthaveto makeit earlyandtry to smooththecorrectionsout asmuch
asyoucanandkind of turn your gaindowna tittle bit. For controlinputs,I did not have
anyinvoluntaryinputsbut it certainlydid effectthe precisionof my inputs. It definitely
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mightbeathree,if weweregoinghalf ratings,it might evenbea threeanda half,but we'll
call it a three. For ridequality,I mightbe in thefour and a half rangeif we weredoing
halvesbut I think I'm goingwith afive becausein thistaskI think it's importantto beable
tohavea fairly goodrangeor bandwidthof inputsthatyou coulddo withoutexcitingany
longitudinalmodes. ThatonetimethatI kind of got theairplaneexcitedin pitch, I guess
I'm goingto gowith afive. Particularlyif thiswasarealairplanenextto arunway,I'd be a
little bit nervous.Noon thedisplay.

Exposure9

DATE: 03Dec97
PILOT: E
TASK: 3007
CARD: CompositeFlightDirectorTrackingTask

Pilot E,Exposurenine,Configurationseven,CompositeFlight DirectorTrackingTask. I
guess,typeof compensationyoujusthaveto backoff. Therewereacoupleof timesI tried
to fly inpitchwithpressurein roll, triedto find whatpressures.Therewere
acoupleof timeswhereI reallywasn't gettingwhatI wanted. I endupbuffing up against
thelateralcontrolstops.I'm kind of atthepointof answeringthequestionis it satisfactory
without improvementand just going in looking at the descriptors; minimal pilot
compensationversusmoderate;minorbut annoyingdeficiencies;unpleasantdeficiencies.I
couldprobablytalk myself into goingeitherwayhere... I think I amgoing to go with the
four here. I really don't like thebouncingaroundandit doesmakepredictabilitysuffer.
Goingdownto theCIRrating,thereisno involuntarycontrolinputshere,definitelymodify
thecontrolinputs. I think it impactstheprecisionwith whichyou cantrackso I'm going
with athree.Fortheridequality I'd probablybein thefouranda half rangeagain,I guess
...justbecause,at least for me, the bouncingaroundreducesthe predictability. I will
probablygowith thefive, I guessandI'd saynoon theimpactto thedisplays.

Exposure16
DATE : 10Dec97
PILOT: F
TASK : 1007
CARD: NominalApproachandLandingTask

Okay,exposuresixteen,the straightin task,both of themodesappearedto be very lightly
damped.The lateral,the worst. And so theredidn't seemto be any big impacton the
control,thattime,onthestraightin task.I just hadto be fairly smooth.Let's giveit a pilot
rating,longitudinally,for theapproachwhich isdownto two hundredfifty feet.Solet's give
it a five becauseyouwanttobesmooth.Lateral,againyou'vegot to besmooth,let's giveit
a five. Landing,eventhough we got desiredperformance,I think that's a fluke, the
longitudinal,yeah,I thinkafive justbecauseI haveto besmooth.Okay,sameon lateral.So
that'sall five's, wow! Okay,gettingin a rut here.For theDASEratings,it's a two for this
task.Theridequality turnedout prettybad.It's eithera four or a five. Ah, You gottafix
that,a five. And no big impactbut let's give it a yes with QSAE. The wiggling didn't
bother.

Exposure16
DATE : 10Dec97
PILOT: F
TASK: 2007
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CARD: LateralOffsetLanding

Okay,for theoffsettaskfor exposuresixteen.And it wasn't asbadasI anticipatedthatit
mightbelaterally.Longitudinally,for theapproach,which isdownto fifty feet,really didn't
havetoo muchof aproblem.Youhaveto bea tittle smooth.Let's give it a five. And the
lateraltask,it really is whackingthe thing aroundquite a bit, but it's still controllable.
Deficiencieswarrant improvement.Shoot. Is adequateperformanceattainablewith a
tolerableworkload?Yes.Deficiencieswarrantimprovement.Yeahlet'sgiveit a six for sure.
I couldalmostmakeit a sevenbut it's sucha six plus but six. Okay,landing,longitudinal
thesame,five. Youhaveto bea tittle careful.And lateral,let's giveit a five. Okay,for the
DASE,thecontrolis almosta three,isn't it, vertical?And the lateralalso.Let's give it a
threefor control.Offset control.Okay,theride is a five. And thedisplayis a yes. And a
little bit of wiggling thereputmostlyQSAE.That'scorrect.A little wiggly.

Exposure16
DATE : 10Dec97
PILOT: F
TASK: 3007
CARD: CompositeFlightDirectorTrackingTask

Okay,just a generalcommentthereon the flight director task. You know, therewas a
potentialtherefor the lateralgettinginvolvedin the control put didn't really seemto, too
muchandthemainthing I noticedwas that we weregettingsomeverypoor ride quality
whichtendedto makemebackoff a tittle bit. Pilot ratings,longitudinalit's really not too
badof a vehicle.Let's giveit a five. You could be smooth.And the lateral,is adequate
performanceattainablewith atolerableworkload?Let's giveit a six. And DASE is a three.
Therideis afive andano.
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Configuration 08 Modal damping increased to 0.15 for modes 1 & 2,

damp2

Exposure 4
DATE: 20Oct97
PILOT: A
TASK: 1008

CARD: Nominal Approach and Landing

Is it controllable for the longitudinal approach rating? Yes it is. Is adequate performance
attainable? Yes it is. Is it satisfactory without improvement? Yes it is and I'll rate it a three.
Cooper Harper three on the approach. One thing I did notice is that is that it seems to be a
higher frequency response in the longitudinal axis. The lateral axis is not too bad but the
longitudinal axis has a real quick ASE response. It tends to make the airplane more
responsive or seem quicker in the longitudinal axis. The lateral rating for the approach;
controllable? Yes. Adequate? Yes. Satisfactory without improvement? Yes. Say three
also. So a three and a three for the longitudinal and lateral ratings. For the landing, is it
controllable? Yes it is. This is the longitudinal rating. Is adequate performance attainable?
Yes it is. Is it satisfactory without improvement? I'm going to say no. Rate it a four. And
this is really borderline three and four but I do feel that the more jerky response in the
longitudinal axis that I attribute to ASE effects make the task just a little bit higher workload
so we'll go with a four, for the landing rating in the longitudinal axis. For the lateral rating,
landing. Controllable? Yes. Adequate? Yes. Satisfactory without improvement? Didn't
really care too much for my lateral performance that time, I'm going to rate that four also.
Met the desired criteria but I didn't seem to be quite as nice as I would like. For the CIR
rating; Number one, pilot does not alter control inputs. That's not true. Pilot intentionally
modifies control inputs avoid ... That is true. A two. And this two is a little bit more of a
one than the previous two. On exposures two and three they seem to be worse overall ASE
wise than exposure four but never-the-less I did have to alter my control inputs so that gives
it a two. For the ride quality; Number one is not true. Vibrations do impact ride quality.
Number two they are perceptible but they are objectionable also. Number three vibrations
are mildly objectionable improvement desired. Definitely borderline three-four. I'll go
ahead and rate it a four right here. The ride quality rating is a four. For the question; Do
aeroelastic display perturbations impact ease? It is not a factor, No.

DATE: 20Oct97
PILOT: A
TASK: 2008

CARD: Lateral Offset Landing

Exposure 4

For the approach, longitudinal Cooper Harper; Controllable? Yes. Adequate? Yes.
Satisfactory without improvement? No, in fact it pretty much looks like I met adequate
criteria both for.., well kind of for touchdown and for X distance. So we rate this a Cooper
Harper five. You're right and I was rating landing. For the approach; Controllable? Yes.
Adequate? Yes. Satisfactory without improvement? Yes. Cooper Harper of three. That's
for the longitudinal rating. For the lateral rating, similarly no problem. Controllable? Yes.
Adequate performance is attainable? Yes it is. Satisfactory without improvement? Yes it is,
and that's for a three also. That's for the point up to the correction. Now for the
longitudinal Cooper Harper for the landing. Controllable? Yes. Adequate? Yes.
Satisfactory? No. Did not meet the desired criteria. Did a pretty good job adequate though
so we'll give it a five. It seems like, I commented earlier, on the straight in that this one has
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thecharacteristicthat thereis ASE effectsin both longitudinaland lateralaxis. But the
longitudinalaxis tendsto makethe airplanequickerand tendsto make it have a quick
responsewhenyou makea longitudinalinput. It tendsto jerk it a little bit and that is
apparentlymakingit a littlebit harderfor meto controlit longitudinallyin a fine high gain
taskof theflare. For the lateral-directional,it looks like I metthe,exceptfor one,desired
criteria. So for the lateraltask,lateral-directional;Controllable? Yes. Adequate? Yes.
Satisfactorywithoutimprovement?No. We'll rateit a four for desiredperformancebut
notquitelevelone. For theCIR; Numberone,pilot doesnot altercontrolinputs. That's
not true. Pilot intentionallymodifiescontrolinputsto avoidexcitation. Yesthatis true. I
do not haveto modify themthatmuch. Theway this thing works,lateralresponseis not
thatbad. It's definitelyanASEresponseandlongitudinalresponseis just a realquickened
typeresponse,whichtendsto makeyou overcontrolthings a little bit. But I don't do a
wholelot of modificationbutsome.Sowe'll still giveit a two rating. For theride quality,
cockpitvibrationsdonot impact.That'snot true. Perceptionableandobjectionable.That's
not true. Cockpitvibrationsaremildly objectionable,improvementdesired. YesI'll rate
thatathree,solet's giveit athree.Forthisparticularapproach,closein like it is, it turnsout
to bemildly objectionable.SoatwoandthreeandtheCooperHarper's arethreeandthree
andafive andfour. Displayquestionisnot afactor,sono.

Exposure4
DATE: 20Oct97
PILOT: A
TASK: 3008
CARD: CompositeFlightDirectorTrackingTask

For theflight directortrackingtask rating,longitudinal;Again I'll makesomecomments
aheadof time. Thefirst timeI've noticedPIOdueto whatI think is anASE effectandit is
basicallybecauseof themorejerkier,quickerresponsein the longitudinalaxis. Also I'll
makeacommentaheadof time,thefirst taskI did, theway therandomvariationswereput
togethermadeit harderthansomeandI commentedto researchersthatthisrandomnature
of this flight directortaskdoesmakesomeof them,just theway they're groupedtogether,
someof the maneuvers,one following the others,areharderthanothers. Okay for the
rating for longitudinal. Controllable? Yes. Adequate? Yes. Satisfactorywithout
improvement?No. I metdesiredcriteriaandI think it is worthyof desiredrating but it will
be a four and I did noticean occasionalvery slight pitch PIO. For the lateralrating,
controllable?Yes. Adequate?Yes. Satisfactorywithout improvement?No. I'm also
goingtoratethatafour. In general,the lateraltaskin this flight directortrackingis harder
thanthelongitudinaltask. And that wasno exceptionhereeventhoughI had the slight
longitudinalPIO,I hadlesstroublekeepingit longitudinallyalignedthanI did laterally. So
I'll makethatafour andafour. For theCIR; pilot doesnot altercontrolinputsasaresult.
That's not true. Pilot intentionallymodifiescontrol inputs to avoid ... that's true too.
Howeverit is to a lesserextentthanthepreviousconfigurations.In otherwords,this oneis
not asbad,so this is a bettertwo than the other two so far. For theride quality, RQR,
numberone,cockpitvibrationsdonot ... that's not true. Cockpitvibrationsareperceptible
butnot objectionable.That's not true. Vibrationsaremildly objectionable,improvement
desired. I wouldsayno. Vibrationsaremoderatelyobjectionable.I'd saythat's true,so
that's a four. We got a coupleof pretty goodlateralmodesgoing thereand a coupleof
goodlongitudinalonesso it's probablya little bit too activeto be mildly objectionable,it
wouldbemorelike moderatelyobjectionablesowe'll go with a four. So anRQR of four.
And for thedisplayquestion;not afactor.

Exposure20
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DATE : 06NOV97
PILOT: B
TASK : 1008

CARD: Nominal Approach and Landing Task

This is exposure twenty, approach and landing straight in. Cooper Harper approach, two.
Four for the landing. Lateral-directional Cooper Harper two and two. DASE CIR rating,
I'd give it a two. The ride a three and a yes on the displays.

Exposure 20

DATE : 06NOV97
PILOT: B
TASK : 2008

CARD: Offset Landing Task

Okay, so, this is exposure twenty, offset landing. Cooper Harper approach, I'll say a two
and the landing, a four. Lateral-directional Cooper Harper a two, and I believe we can call it
a two also for landing. A two in the DASE CIR rating and the fide was probably a four.
With a yes on the displays. Comment on the landings; There was so much bouncing going
on, If you're active, very active on pitch and roll, lining up, you get a lot of pitch activity and
split outs, in the actual Vs command of gamma, which can, if you get them going oscillating
up and down, alternately provides a generous amount of confusion, as far as which, displays
should be tracked and chances are somebody's gonna start tracking the wrong display or be
confused and not put the fight input in, in pitch. End of comments.

Exposure 20

DATE : 06NOV97
PILOT: B
TASK : 3008

CARD: Flight Director Tracking Task

Okay, exposure twenty, flight director tracking and capture. Cooper Harper Longitudinal,
gee, I guess we'd call it a two. The Lateral-directional, a two. DASE CIR rating, two. The
fide quality, I'd call it a five, with a yes on the displays.

Exposure 17

DATE: 13Nov97
PILOT: C
TASK: 1008

CARD: Nominal Approach and Landing Task

Exposure seventeen, offset ILS approach to a straight in approach and landing. Very much
reminiscent of the baseline configuration. There's some vibration that's moderately
damped. Both in terms of excitation from turbulence and in terms of excitations from pilot
inputs. It's a fairly benign task. Not many sharp edged inputs. So, borderline level one
but I'm gonna give it the benefit of the doubt and give it level one performance. Minimal
compensation for desired performance. So, four threes on the approach and landing. The
one that's closest to being degraded is the longitudinal on landing. It's close to a four but
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I'm gonna give it a benefit of a doubt on this one. It's very reminiscent of the baseline for
this task, so we'll give it a three. I don't feel any precision impact of this stuff and I'm not
really modifying the control inputs a whole lot. Well, I am being smooth on this, let's give
it a two on CIR. I'm not convinced that I'm not trying to be smoother than I might
otherwise be. This is another one where I'd like to give a half for rating. Let's say it's
moderately objectionable in terms of vibrations. RQR of four, no display impact.

Exposure 17

DATE: 13Nov97
PILOT: C
TASK: 2008

CARD: Lateral Offset Landing

Little bit more of an effect that time. Obviously because of the oscillations and the sharp
edge input requirements. Not as bad as before but it's certainly there and it's there from
100 feet on down to touchdown. So, again the landing and approach ratings are the same
because of the way we structured the boundary between the two. Both longitudinal and
lateral-directional, I'm working hard. I don't think desired performance is an issue here, I
think it's more adequate. The vibrations are definitely effecting the precision. I'm gonna
give both them five's. So, five, five, five and five, CIR is three. I didn't notice any
inadvertent inputs and RQR is five. Very highly objectionable vibrations, particularly just
prior to touchdown. No display impact.

Exposure 17

DATE: 13Nov97
PILOT: C
TASK: 3008

CARD: Composite Flight Director Tracking Task

Okay, exposure seventeen, flight director tracking/capture. Similar to what I've seen before.
It punishes you when you get high gain on it. In terms of sharp edge inputs, the oscillations
impact precision when you do that. The performance is considerably better than desired
and I'm probably shooting for something considerably better than desired so I'm not going
to degrade the ratings as much as I might otherwise. Longitudinal, it is fairly responsive in
the absence of the oscillations. In the presence of the oscillations and sharp edge inputs it' s
still not too bad. Say minimal compensation, HQR of three. Lateral-directional, moderate
compensation, HQR of four, a three and a four. DASE, CIR is three, again, I didn't notice
any inadvertent inputs and RQR five, fairly high vibrations. No display impact.

Exposure 11

DATE: 18Nov97
PILOT: D
TASK: 1008

CARD: Nominal Approach and Landing

For the approach ... for the approach part, non events again. Satisfactory without
improvement? Yes. Three's for longitudinal lat-dir, for the approach. For the landing for
the pitch adequate performance? Yes. Satisfactory without improvement? No. I had two
desired across the board and then one that just kind of put me in the ... just barely out. I'll
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give them Four for the longitudinal Cooper Harper and Three for the lat-dir. CIR ...
certainly no more than ... I'd have to say two, because when I started working it in pitch
especially down low, I was having to change inputs quite a bit by what appeared to be some
flexing or something. So Two. RQR ... Three and Display? No.

Exposure 11

DATE: 18Nov97
PILOT: D
TASK: 2008

CARD: Lateral Offset Landing

For the approach, adequate performance, I think it's probably ... fairly good. Boy it's real,
real sensitive to that where I am when I first start out. On one of them I wasn't as dead on

the localizer as I was on the other one and had further to go. That just makes it work a lot
harder near the end. As soon as you start to work it, it starts to go to pieces on you so ... I
pretty much ... for the approach I'm going to say that Fours, yeah, Fours for longitudinal
and lat-dir. For the landing adequate performance? I'll say yes, twice was no problem and
once was pretty hard but I'll say adequate, okay? Satisfactory without improvement? No.
And that would be for longitudinal then a Five and a lat-dir, of Four, for that one. CIR is
Two. RQR, Three. Display? No.

Exposure 11

DATE: 18Nov97
PILOT: D
TASK: 3008

CARD: Composite Flight Director Tracking Task

Adequate performance attainable tolerable pilot workload? Yes. Satisfactory without
improvement? I'll have to give it a No. It was just desired but it was desired but
particularly in the lat-dir, it was pretty hard work, so I'll say Four for longitudinal, Five for
lat-dir. Two for CIR and Four for RQR. It's getting pretty rough ride there. Again, I can't
tell on the visuals how much of it is display motion and how much of it is airplane generated
so I'll say No.

Exposure 16

DATE: 04Dec97
PILOT: E
TASK: 1008

CARD: Nominal Approach and Landing

Okay, basically just looking at it on the intercept leg, it looks like we can excite things both
laterally and directionally. Although, we got desired one time and adequate the other time,
the second time we got adequate, I was trying to ... it looked like we were picking up some
drift and I was trying to correct that and I kind of lost track of the pitch task, well, I guess I
didn't pay as much attention to it as I needed to and made us touch down a tittle bit firm.
I'm sorry, I'm going to go ahead and do the landing first, I'll go back and do the approach
after. The ... just because I feel like I have to kind of back off of my control inputs a tittle
bit, I'm going to say it's a tittle bit more than minimal compensation, so I'm going to say
that for four and four for the task. For the approach, I went through the glide slope initially
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and just because I wasn't paying attention and went back and captured it and tracking it, the
intercept and the tracking is not a problem so I'm going to consider that desired
performance and I'm going to basically, I guess call that a three. I did notice several
dispersions in gamma out there on the intercept leg and while we were tracking down and
some of them with out any pilot input and some of them fairly prolonged from what we've
seen in the past. We are getting some dispersion in gamma fight at touch down, or in the
last 150 feet to touch down. I think on one of the landings we saw that. For the CIR rating,
or CIR I guess, I'm going to give it a three. For fide quality, I'm kind of struggling between
a four and a five. I'd probably give it a four and a half left to my own device, but I think
I'm going to call it a four and no on the display.

Exposure 16

DATE: 04Dec97
PILOT: E
TASK: 2008

CARD: Lateral Offset Landing

Okay, I guess, the first comment that I'll make is getting ... we've gotten split gamma cues
down below 150 feet in the flare and I really ... that's distracting and it takes a while for the
pilot to process that and the HUD's cluttered when you see that and we are, at least relying
a fair amount on the HUD display and the gamma display for this particular task. The last,
the second approach that I flew, I was a little bit more aggressive on the roll inputs and I
think we excited some of the motion a little bit more and also, when I did get more
aggressive on the roll inputs it was harder to be precise and to damp things out and to really
get precisely what I wanted. I ended up, I think you can look at the strips, but I think I hit
the stop on taking a cut towards the runway and I think I hit the stop coming back towards
the runway. In the process of trying to deal with the roll, I let the pitch get, I guess I didn't
pay as much attention to it as I should have, and we ended up getting high and I ended up
having to make a big correction at the end and had to dive for the box. And then a big
correction to try to arrest the sink rate and so the pitch performance was affected by having
to pay so much attention to the roll task. Certainly being a httle less aggressive here works
a little bit better, I guess even though we got desired both times I'm kind of inclined to give
it five's. Let me think about this for second ... I guess I am ... I guess I'm going to give it a
five and a five because I think the compensation is more than what I would really consider
moderate and I'll go ... both of those approaches I ended up getting distracted from one
task because I was looking at either the line up task or the pitch task and I let the other one
get out of my cross check and also I don't like the split cues. I'm really working pretty
hard at the end trying to decide exactly what I need to do or want to do to try and get the
results. I'm going to give it a three for CIR. I would be in the four and a half range on the
ride quality, I think, I'm kind of stuck between moderately and highly objectionable. I
guess I'm going to give it a five just because I don't like, especially on the last one when we
got a little bit aggressive, I don't like all that bouncing around fight next to the ground and
I'm going to say no on the displays.

Exposure 16

DATE: 04Dec97
PILOT: E
TASK: 3008

CARD: Composite Flight Director Tracking Task
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Okay, we got desiredperformance,I'm kind of having a hard time answeringis it
satisfactorywithout improvement... I guessI'm going to give it a threeand a three
although,I guessI'm just goingto note thatI haveahard timedividingbetweenthosetwo
blockson this particularone. ThereasonI wentwith a threeis, if I kind of look through
the,I don't like themotionsthatI'm getting. I canget fairly goodperformance. But, I
don't like thesharpmotionsthatI getandtherealmostseemsto bealittle bit of a cliff. If I
makea small input andmakeit somewhatsmooth,I kind of geta fairly descentresponse.
But, theminuteI put in amoresharperedgedinputor a largerinputthenI kindof geta tittle
bit morethanI wasexpectingoutof it. I sawthatI think moreso in pitch thanI did in roll
althoughmyperceptionis thatI sawthatin bothaxes. I'm going to,again... I'd probably
be in betweena threeandahalf anda four here. I'm tendedprobablymore towardsthe
fouron theCIR thanI wason theothertask. But, I'm going to go aheadwith thethreeon
theCIR andI'm goingto goaheadwith a five on ride qualitybecauselike I said,whenwe
getsomeof thosesharperinputsI reallydidn't like thatandnoonthedisplay.

Exposure12

DATE : 09Dec97
PILOT: F
TASK : 1008
CARD: NominalApproachandLandingTask

Okay,generalcomments:themodesareobviouslynot canceledbut theyseemto bepretty
well damped,both axesand consequentlysmoothcontrol seemedto work pretty nice.
Longitudinal,let's giveit a five.We haveto backoff a tittle bit. Yeahokay for approach.
Actuallywecangiveapproacha four, I think, for longitudinal.And lateral,is it satisfactory
without improvement?No. Okay, yeah,no we really weren't all that bad. Well from a
controlstandpoint,no problem.But shoot,it really whacksaround.Let's giveit a six, it's
not tootoobad.Okay,landinglet's giveit a five,longitudinally.Which I haveto do because
of theperformanceanyway.Sothatmakesthateasy.Laterally,let's giveit a six. Okay and
theDASE,let's giveit a two andlet's giveit a fourontheride qualityandhow abouta yes
butjust QSAE.Okay.

Exposure12

DATE : 09Dec97
PILOT: F
TASK: 2008
CARD: LateralOffsetLanding

Okay,it's really not ... this is for the offset for the offset. It's really not too bad of a
configuration.Thecontroldoesn'tcoupleinto thestructuralmodestoomuch.It's definitely
there.And thebasicride quality is, youknow, it's probablyacceptable.Okay,pilot ratings,
approach,longitudinal,approachis down to fifty feet now isn't? So approachit's still a
four.Not realbad.Lateral,yeahyou reallyhaveto ...reallyhaveto becareful.Let's makeit
a six. It doesn'thaveto bea sevenyet,yeahlet's makeit a six. And four and six again.
Whydid I giveit a five above?Huh?Let's takealookat that.Not beingconsistentbecause
thelandingisn't easier.Yeahlet's makeit a five, youreallyhavetoworkprettydamhardto
getadequateperformance.Okay so now, let's give it a two, four and a yes huh mostly
DASE,or QSAE I mean,but mostly QSAE. Yeah,I think, if the QSAE was fixed, you
probablywouldnotevennoticethewiggling.
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Exposure12

DATE : 09Dec97
PILOT: F
TASK: 3008
CARD: CompositeFlightDirectorTrackingTask

Okay,this one's not too bad.Thebig problemis thatit's just kind of hard to figure out
what the thing wantsyou to do next. If we had a Nav display we'd get better ratings.
Longitudinalis easierthanlateral.Youhaveahigherbandpasson thecontrolsystem.Let's
giveit a four longitudinallyandlaterallylet'sgiveit a five despitethefactthatwe aregetting
desiredperformance.It's just moderatelyobjectionabledeficiencies.TheDASEis notareal
big factor.It's probablymarginalfrom a ride qualitystandpoint but not effectingcontrol.
AndDASEis two.And four andno.
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Configuration 09 Modal damping increased to 0.30 for modes 1 & 2,

damp3

Exposure 11

DATE: 21Oct97
PILOT: A
TASK: 1009

CARD: Nominal Approach and Landing

Okay this exposure 11 for the straight-in approach and landing. Up and away longitudinal
rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. Longitudinally,
looked like it was well damped. About one and a half on the overshoots on the aggressive
inputs and moderate amplitude and the lateral axis is the same. About one and half
overshoots. These were both about one and half to two Hz, maybe one to two Hz. I'd say
more like one and half Hz probably. And similar damping, about one and half overshoots.
Rudder doublets caused about the same thing, so it's fairly well harmonized as far as these
motions are concerned. And believe it or not I seem to prefer that, as far as not having one
axis more ... I seem to like well damped and I seem to like this axis to sort of the same as
far as exciting the motions. At any rate to make a long story short, the lateral rating similar
for approach was; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three also.
For the landing, longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory? We had
really some pretty good landings there. One slightly firm on the second but the first and
third were very good. I think the workload -moderate performed compensation is probably
crucial there, so we'll say it is not satisfactory without improvement for workload and go
with a four, longitudinally. Laterally; Controllable? Yes. Adequate? Yes. Satisfactory?
No. Also a four for workload. It tended ... I noticed this time that I just seemed to notice
more that I tended to wander more about the centerline. I was kind of oscillating back and
forth around the centerline and I have not noticed that as much in the past and it increased
the workload. CIR; Pilot does not alter control inputs as a result of aircraft flexibility. For
this task since it's not a real high amplitude task and I didn't notice anything, I'm going to
go with a one on this one. I didn't really think that I did anything to alter my inputs. RQR;
Vibrations do not impact ride quality. Not true. Vibrations are perceptible but not
objectionable. Not true. Mildly objectionable -improvement desired. A three. That best
sums it up. And display question? No.

Exposure 11

DATE: 21Oct97
PILOT: A
TASK: 2009

CARD: Lateral Offset Landing

Offset approach and landing for exposure eleven, up and away, same comments as for the
straight in approach. No problems either way. Comments apply, A three and a three, same
ratings. For the landing for the longitudinal task; Controllable? Yes. Adequate? Yes.
Satisfactory without improvement? No. I will rate a ... I kind of like this configuration and
I want to give it a four but I just can't because I landed long, so let's go with a five. There
was a real tendency for me to float and I'm not sure why. I thought I had good control. I
don't know whether there are some ASE responses that were some how getting in there but
it would be interesting to look at the data on this one because I liked it but didn't touch
down ... good soft H-dots but a little bit long and for unexplained reasons as far as I'm
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concerned.Laterally;Controllable?Yes. Adequate?Yes. Satisfactory?No, I'll rate thata
fourbecausethetask... it's reallyhardto givethisaCooperHarperof threebecauseof the
taskandjust theoverall,youknowthehugeinertiasof thisaircraftandyou just can't really
go minimalcompensationon thisbut this is a pretty good configurationas far as lateral
response.I wasveryaggressivewith it. CIR; Doespilot altercontrolinputsasaresult of
aircraftflexibility? No, not really. I did not consciouslydo that. Ridequality;Vibrations
do impactthefide, andtheyareperceptibleand I would say improvementis desired. A
three.Andnotaproblemwithdisplays.

Exposure11

DATE: 21Oct97
PILOT: A
TASK: 3009
CARD: CompositeFlightDirectorTrackingTask

Okay this is theratingfor theflight directortrackingtaskfor exposure11. Longitudinal;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. For lateral;
Controllable?Yes. Adequate?Yes. Satisfactory?No for a four, metdesiredcriteria. I
wasreallyaggressivethat time,moreso thanI havebeenon someothersandI go into a
little bit of Pilot coupling,PIOtypestuff in the longitudinalaxisdueto my aggressiveness.
I'm not going to hold thatagainsttheconfigurationbecauseI did fly it veryaggressively.
Thelateralratingis a four becauseit is just a little bit hardertaskto keep that flight path
markerinsidetheinnercirclebecauseof the,I guess,lag in performancewhenyou makea
lateralinput. Therejust seemsto bea lag in flight pathmarkerthatis difficult to predict.
TheCIR; One. I wasveryaggressive,I hadabsolutelyno fearof the configurationandride
qualityit will beathreeonceagain. It wouldjustbeniceto getrid of someof thevibrations
but they aren't too bad. Again,this one had someASE effects,I consideredmoderate
amplitude,but it waswell dampedandbothaxesweresimilar. Theybothhadthesamekind
of responseandso I actuallydidn't mind this configurationalthoughcertainlypast your
comfortwise. Youprobablywantto getrid of someof thoseamplitudes.

Exposure10
DATE : 05NOV97
PILOT: B
TASK : 1009
CARD: NominalApproachandLandingTask

Okay, lat-dirratingexposuretenis it? ApproachandlandinglongitudinalCooperHarper,
actuallyit wasn'ttoobad. I wouldsaythatwe're in thetwo to threerange.Let's look at the
approachfirst; I'd call it atwo andthe...welost theinterphonesystem.But ... Well let's
givethecommentshere. Theapproach;I wouldcall it a two. The landing; probably a
threeand the lateral-directionalwasprettyreasonable.I'd say a two. For landing or
approach,CooperHarperfor longitudinal,I'd sayit wasatwo. Forthe landing,I guessI'd
giveit a three.Lateral-directional;it's notbad,I'd call it a threefor approachandlanding.
DASECIR rating,probablyaone. And ride quality couldbea two andI did not seeany
problemswith thedisplays.

Exposure10

DATE : 05NOV97
PILOT: B
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TASK : 2009
CARD: OffsetLandingTask

This is exposureten,side steplandinglongitudinalCooperHarper for the approach; I
wouldsaywe're lookingatafour andfor thelanding,wehadsometendenciesvergingon a
PIO and I'd guess I'd have to call it a six for the actual landing becauseof the
inconsistencyandthetendencyto enteraPIO andfor somereasonweseemto be splitting
out commandedvs. Actualand thereweresomebobblingand pitch that perhapsI was
getting out of phasewith. Quite difficult, visually, to following the, some difficulty
following theflarecue. I endedup landinglongbecauseI neededmore timeto settleout
theoscillationsin pitch so I didn't geta hardlanding. Lateral-directionalCooperHarper,
there'snotanymajorproblemsthere. I guessI'd call it a threefor theapproachand athree
for the landing. DASE CIR rating,call it a two and for thefide quality,actuallyit was
somewhat,mildly objectionable,I'd call it a three. And a yes on the aeroelasticdisplay
perturbationimpact.

Exposure10

DATE : 05NOV97
PILOT: B
TASK : 3009
CARD: FlightDirectorTrackingTask

This exposuretenis it? Flight directortrackingandcapture,longitudinalCooperHarper.
Think that I ableto capturedesiredperformance,I'll call it a three. Lateral-directional
CooperHarper,it wasprobably,I guessweweredesirableon that also,so call thata three.
TheDASE CIR rating,I'd call it a two. Theride qualitywasmildly objectionable,three.
Andwedid seedisplayimpacton thedisplays.Yes.

Exposure10

DATE: 12Nov97
PILOT: C
TASK: 1009
CARD: NominalApproachandLanding

Okay, exposureten,ILS offset straightin landing. This oneis borderlinelevelone level
two. I think I'm gonnacall thelateral-directionalleveloneandlongitudinalleveloneon the
approachand level two on the landing. So, for longitudinal in the approach,it's
controllable, adequate, satisfactory and minimal pilot compensationfor desired
performance.That's both longitudinaland lateral-directional,threes. For the landing,
lateral-directional,alsoathreeminimalcompensation.Longitudinal,I'm gonnabump it up
one though. Controllable adequatenot satisfactorywithout improvement. Moderate
compensation,desiredperformancerequiresmoderatecompensation,so I'm gonnagive it
anHQR of four. So three,three,four andthree. That's just a tittle bit of workloadin the
flarethattime. I'm notconsciouslymodifyingthecontrol inputsso theCIR is one. Let's
saymildly objectionableoscillations. Hangon a second,it's eithermildly or moderately.
Let's saymildly, RQRof three.Nodisplayimpactnoted.Thatconcludesthesecomments.

Exposurel0

DATE: 12Nov97
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PILOT: C
TASK: 2009

CARD: Lateral Offset Landing

Exposure ten, offset approach and landing. The approach portion down to fifty feet is
primarily driven by lateral-directional. Although longitudinal is difficult as well because
you're trying to finesse that to right at fifty feet in the right position. I'm gonna give them
both fours on that. Controllable, adequate, not satisfactory, desired performance requires
moderate pilot compensation. It's primarily task driven, HQR of four. The landings a tittle
bit of a different story. Occasionally you're getting some excitation. A tittle bit of tinging
with the workload that I think degrades the task both longitudinally and lateral-
directionally. So for the landing, both axes controllable, adequate, not satisfactory.
Adequate performance requires considerable pilot compensation, HQR of five, five and a
five. DASE, that one time I had to modify my input a tittle bit, back off a little bit. So I'm
gonna give it a CIR of two. RQR of four, moderately objectionable, improvement is
warranted. No display impact. That concludes my comments.

Exposure 10

DATE: 12Nov97
PILOT: C
TASK: 3009

CARD: Composite Flight Director Tracking Task

Okay, exposure ten, flight director control task. Pretty easy really. Minimal compensation.
Controllable, adequate, satisfactory, minimal compensation for desired performance both
longitudinally and lateral-directionally, HQR's of three. Three on three. CIR, didn't
modify my inputs at all that time. CIR of one. Mildly objectionable cockpit vibrations,
RQR of three. It's kind of interesting how the tide quality is varying with the task like this,
but it certainly is. That was not nearly as objectionable as in the offset landing. No display
perturbations noted. That concludes my comments.

Exposure 13

DATE: 18Nov97
PILOT: D
TASK: 1009

CARD: Nominal Approach and Landing

The approach. Adequate performance? Yes. Satisfactory for the approach? Yes, on both
of them. Three and Three for approach. For the landing in longitudinal, adequate
performance? Yes. Satisfactory without improvement? No. And I consistently got into the
adequate stuff and I was working at it near the end too. I couldn't get it any better anyway.
So, I'll do, I think, a Six longitudinal, lateral-directional didn't exercise it very much.
Didn't have a big problem with anything so I'll say Four. So Six and Four for longitudinal
lateral-directional for landing. CIR - Two and Three and visual? No. Or display? No.

Exposure 13

DATE: 18Nov97
PILOT: D
TASK: 2009
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CARD: Lateral Offset Landing

Approach, adequate performance? Certainly. Satisfactory without improvement? No,
although from the performance, it was all desired and I was working moderately hard on
that part, so I guess I can go with a Four for each one for the approach. But, so Four and
Four for the approach. For landing, adequate performance attainable? Longitudinally I saw
an oscillation in there that as far as I'm concerned, even though I could usually get a ... see I
think once I even got desired, usually got adequate but that is, that is an intolerable
workload. I saw a pitch oscillation that was very slow frequency one that would be real easy
to couple with. I had to very consciously say don't fool with it, let's see what it'll do by
itself. So, seven for landing in longitudinal. Lat. dir., there was just a fairly high frequency
oscillation. Didn't seem to hurt the lateral-directional performance that much, satisfactory
without improvement. I'll say no, but I'll have to do a four on that. It's certainly an
annoying deficiency at least. So, seven and four for landing Cooper Harper's. CIR, impact
precision, I would say ... CIR of three on that. Due to the pitch and five ... it wasn't a
vibration it was an oscillation but that would be required to be improved. I would not buy it
the way that that was. Also this time I did notice the display variations and that might have
also added to my thought that would be easy to couple with my inputs. (What's that a three
and a Five?) And a yes.

Exposure 13

DATE: 18Nov97
PILOT: D
TASK: 3009

CARD: Composite Flight Director Tracking Task

Exposure thirteen, Pilot D, flight director tracking. Adequate performance attainable,
tolerable pilot workload. Boy, I saw some nonsense in pitch that time. The first one went
very nicely. I didn't get behind. Soon as I got behind it made a quick nose down input. It
went shooting out ... so even though the performance wasn't all that horrible, that's a cliff
as far as I'm concerned. That would make the pitch a seven on that and the lateral-
directional actually wasn't all that bad. I'm gonna make that a five. So a seven and a five
for longitudinal and lateral-directional. CIR, I don't think it made me put in any involuntary
inputs so I'll say three. That was bad news. Five for an RQR and no on the display.

Exposure 1

DATE: 02Dec97
PILOT: E
TASK: 1009

CARD: Nominal Approach and Landing

Okay, I guess just to make sure that I understand. We are going to break this up and do an
approach and then the landing segment. Is that correct? The intercept segment is the
approach segment? Okay. The approach segment, initial approach fix, okay. Guess I was
trying to look at, ... for the ... oh, here it is. Okay plus or minus five knots. The auto
throttle holds that. The deviation plus or minus a half. We got performance on the
intercept portion. I would probably go with a two on the intercept portion. It's really not
very tasking, it's not real high gain. I don't think there's any deficiencies that I really noted
there except for the ride quality. I guess the ride quality, I would equate it, if I didn't know
that it was, you know maybe, partly the airplane. Or what ever. I would probably call that
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moderateturbulenceif I wasin annormalairplaneshootinganapproach.SoI will giveit a
two for both longitudinalandlateral. Again,I havea hardtimesplittingup the two axis,
well the longitudinalfrom thelateral-directionalaxis for ratingpurposes. Anyway,for the
influenceonpilot controlinputs,I guessit's reallyhard to tell. I wouldalmostbe tempted
to gowith a one. I guess,areyou guysusinghalf ratingson theseDASE's? Oneor the
other?I guessI'm goingto saythatit's atwotheonly hedgethatI'll haveis, I didn't ... I
guessthatI didn'tperceivealot of thatasanythingthat I wasexcitinga structuralmode. It
just felt like I wasin turbulence.Evenwith anormalairplane,whenI'm in turbulence,a lot
of timeI modify my controlinputsa littlebit. So I guessI don't know that I wasreally
doingit becauseof theflexibility of theairplane. But I did modify it just becausewewere
bouncingaroundsomuch thatit's easierfor meto try to trackby trying to be a little bit
smaller,a little bit smootherwith thecontrol inputs. For the quality of ride, I guessI'd
probably... againI don't know. If thatwasmild turbulenceandtherewasno structural
modelin there,whichI reallydon't know whatkind of structuralmodelwehad. I guessI
would havekind of equatedthat,maybeup to moderateturbulence. If it was in mild
turbulenceandweweregettingthereactionin theairplane. I guessI amtrying to drawa
line betweena two and a threehere. Certainly the vibration that we got due to the
combinationof anystructuralmodesandtheturbulencethatwehad wasperceptible.Two
is, Cockpitvibrationsareperceptiblebut not objectionable,no improvementnecessary.I
guessif, dependingon whattheactualturbulenceof whatyou experiencedwas. I would
say,I guessI'm going to go with a two. See,it's really hard here to divide out the
perceptionof what is a structure. Thatwasno whereasbadaswhatwesawthis morning.
It's really kind of hard for me to divideout anythingstructuralvs. just turbulenceand
what's accountingfor whatthere. Therewerea coupletimeswhenI got the flight path
vectorcommandedvs.actualto split. I guessif youassumethatit wouldbemild turbulence
thatI wouldequateto beinglight chopor light turbulence,I guessI amgoing to changethat
andsayI'm goingto gowith athree. I guessI wouldlike theridequalitya little better. I do
notknow,movingon to thelandingtask. I guess,let's gobackandthemoreI think about
theridequalitylet's gowith atwoI guess.Thepredominatereasonwhy I'm goingbackto
thetwoI guess,I can'treally ...I really couldnot decipherturbulenceversesflexible mode
on the task that we did there. Now we may seesomethingdifferent on the other two
exercisescausewewill havemoreof achanceto excitea structuralmodebut I'm going to
go with a two. Okay going on to the landingtask, I guessI'm trying to draw the fine
betweenis it satisfactorywithoutimprovementif it's betweena threeanda four. Minimal
pilot compensationrequired for desired performance,desired performancerequires
moderatepilot compensation.I guessI'm going to go with a threefor theCooperHarper
in the landingtask. Both longitudinalandlateral-directional.I guesstheonly reasonI'm
going to saythatis, if you followedthe cuesandjust go throughit you canget desired
performance. I don't know that I'd quite say that you would needto use moderate
compensationto do it. So I'll go with a threethere. I guessI'd staywith ... I guesswe
said a two and a two on the DASE. The only othercommentwhich I alreadykind of
mentionedwas,I noticedthattherewasatendencywithoutanycontrolinputsfromthepilot.
I think it wastimeswhenit wasnot necessarilyduring the automaticreconfigurewhereI
wouldseethecommandedandtheactualflight pathcuessplit in gamma.Which kind of
surprisedme.Okay.

Exposure1

DATE: 02Dec97
PILOT: E
TASK: 2009
CARD: LateralOffsetLanding
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Okay this is LateralOffset Landing,exposureone. Okay, basically,it goes against,
philosophically,it goesagainstthegrainfor me. This is my personalopinion. To split up
thedifferentaxisandgivethemseparateCooperHarpers.I think it's somewhatappropriate
hereandI think I'm goingto do it here.That's becausethepitch trackingtaskis reallynot
a problem. Although if it was better then you could spendmore time on the lateral-
directionaltask. I guessthebottomline is,here's my point. ThebiggestproblemthatI'm
havingwith thisparticulartaskis trying to meetall thelateralparameters.I think partof the
reasonis ... I'm goingto do somethingelse next time "causeI vaguelyrememberedthis
frompreviousruns,andthat'susingthewaterline.I'm havingahardtimeseeingthe line-up
whenI turnbackto run theairplanedowntherunway. So, onceI startthe correctionandI
getmy angleoff in therunwayto correctthecenterline. I'm havinga hardtimedragging
mybuttdownthecenterlineof therunwayandgettingin line andbeingableto seethat. I
think part of that is ... I believethat readthis, the gamma's really wherethe centerof
gravity'sgoing. Not necessarilywhereI'm pointedat. I think theremaybe somedisplay
issuesin thattoo. As far astheturbulencegoesandtheflexibility of the airplane,I think it
degradesthe task somehere. I think that I'm backingoff and trying to be a little bit
smootherandbackingoff of my gainsjust a little bit more. I'm not so surethatit's really
impactingthetaskthatmuch. So I amgoing to go with a four longitudinallyand a five
laterally. So wearejust doingonething for the landinghereright, becauseit would the
sameintercept?Okay,I understandandI will try to goalongwith it. I guessI havea hard
timedoingthatbecausethetaskis effectedso muchby whatyou do on theoffset,the last
fifty feet is. The last fifty feet, really flying the touchdown is not very difficult.
Longitudinally,I wouldprobablysaythat... in the last fifty feet,althoughI'm not getting
desiredperformanceit's notbecauseof a longitudinalproblem. I guessI'm just going to
gowith afourandfive for bothphases.I guessthereasonI'm doingthat,I haveahardtime
dividingup thetwo. Thelastfifty feettheflarepart is really not thatdifficult. It's not that
difficult to holdwhateverheadingyouhave. It's just if you'vescrewedup thepartprior to
gettingdownto fifty feetthenyou'rehavingahardtimecorrectingfor it in the lastpart. If
thatmakessense.AnywayI'll just gowith afourandafive anda four anda five. For the
DASE, I guessI'm going to go with a two and a two. Again I would say it's mildly
objectionable.A realairplanebouncingaroundthismuchcloseto thegroundI wouldn't be
realcomfortableso I'm realtemptedto go with a,I think I am,for thecontrolinputs,I'm
going to go with a two becauseI really don't think we're at thepoint whereit's affecting
my voluntarycontrolinputs,althoughI'm modifyingmy inputssome.I think I'm going to
goaheadandpushit overandsayathreebecausein theturbulencehere,in a realairplaneI
would've beenokay landingwith a straightend of a task and this offset task with the
bouncingaroundthatwe're getting,it's affectingit enoughthatit wouldprobablycoaxme
to goaroundor I'd berealcloseto goingaroundif I wasdoing this offset taskandgetting
bouncedaroundorgettingtheresponsethatweare. Again,I amreallywaffling betweenthe
twoandathreeon theride qualitybut I guessI'll go with a three. Youknow this display
question,I'm going to sayno. With thesamequalificationI saidbefore,I think there's
someotherissuesbut I don't think I particularlyreallynoticedit there.

Exposure1

DATE: 02Dec97
PILOT: E
TASK: 3009
CARD: CompositeFlightDirectorTrackingTask
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Firstof all, it is a randomtaskandI variedmy techniquethroughoutacoupletimesthere.
Thelasttimewegot fairly goodperformanceandI think thereasonis, I backedoff on my
gainandfor theroll inputs,I just allowedthecueto beout for a whileuntil it slowly came
backin. Firstof all, I'm notsureif this is truebut it lookslike if I hit thetargetbank,if the
cueshowsmetoturn left andI startrolling in to left bank,in orderto quickly centerup the
cue,I think I actuallyhaveto overshootthebankandthencomebackto thedesiredbank. If
I'm justpatientandgoto about20 degreesandkind of let it do it's thing andlet it slowly
catchup to itself,I think I get a tittle betterperformancethat way. The other thing ... I
wasn't intentionallydoing thatnot to bombthemotionbase,thefirst tracking task,I was
probablynotaspatientasI wason thelast trackingtask. Thetwo timesthatI bombedthe
motion,I hadtried to tightenup my gaina little bit moreandbe moreaggressiveand not
only did thatbombthemotionbase,but it alsogavemelessconsistentperformance.So
that'swhy I triedbackingoff thegain. Theotherthingis thatI thinkyourratingsaregoing
to varydependingon the randomnesshow theprofiles flow together. I think if I did like
twoprofiles andthentwo differentprofilesandif it's just all randomor if youhavea set
numberof differentprofiles,butsomeof them,astheyflow from onesegmentto theother
thatcaninfluencethetask. Theotherthing I noted,too is therewasonemaneuveron that
lastonewhereI noticedthatI waiteduntil thecuemovedalittle bit andI wasprettysurethat
it wasturningandI triedaggressively.I wentto full stopontheroll commandto follow the
cueandatfull roll deflection,I couldnotkeepup with,satisfytheroll cue,andI guessmy
point thereis that I think that if you flew it perfectly,I'm not so sure that with all the
transitionsyoucouldalwaysstay,if you havecontrolauthorityto stay,youprobablydo if
you flew it perfectly,andyouknewin whatdirectionyou weregoing to go you probably
couldhavethecontrolauthorityto keepthecuecentered.But, by thetimeI know for sure
that it's turning left or right, evenif I go to the stop, I can not catchup to the cue
immediately.I guesswhat I'm sayingis, by thetimethatI know it's going left, if I go to
theleft stopall I'm doing is chasingthecue,I cannot catchup to it andthenbackoff on
my roll command.Thepointis onceI know whichway it's going I haveto go seta Bank
Angleandthenwait for everythingto catchup andthengo from there. I guessthemotion
is distractingin thisalthough,I'm notsosurehow muchthemotion really,theflexibility or
theturbulence,reallyaffectedtheability todo thetask. I guessI'm kind of looking at it as
it's satisfactorywithoutimprovementthatquestionagain. I don't think ...well, let me go
down into the level two flying qualities block if you will. I don't think adequate
performancerequiresconsiderablepilot compensationso it's definitelynot a five. Four
saysdesiredperformancerequiresmoderatepilot compensationandI'd reallykind of tend
to goin thatdirectionsimplybecausethereis acompensationthatI canuselike I did on the
lastonewhereI thinkwegetprettygoodresults. Althoughit took mea coupleof tries to
really kind of fare it out that kind of compensation. A three says minimal pilot
compensationrequiredto getdesiredperformanceandreally the last run that I did, I would
really consider that was minimal pilot compensation. It just took me a while to figure that
out. I'm going to hedge back and forth here a little bit, I think I'm going to. The other
thing is that I really don't like breaking up the axis, but I will say that I think that it's harder
in roll than it is in pitch and I think part of that is maybe a function of the flight director, but
that as it is I going to give it a three longitudinally and a four lateral-directional, I guess. For
the influence and the control inputs, I'm going to go with a two and for cockpit vibrations
perceptibly ... you know this isn't close to the ground and you know, I could live with this, I
guess. Again, I find myself between a two and a three for this tracking task ... I'm going to
go with a three and the display question, you could take the outside visual away and do this
same thing so I'm going to say no.

Exposure 14
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DATE : 10Dec97
PILOT: F
TASK : 1009
CARD: NominalApproachandLandingTask

Okay,straightin. Theconfigurationfelt not a whole lot different from the previousone.
There's reallynot muchimpacton control,just feelingit out there,a littlebit, on the long
straight in. It seemslike the dampingon the lateralDASE may be a tittle less but,
particularlyfor thestraightin taskhere,there'snot muchdifference.So I'm pretty much
goingto giveit thesameratings,a four, four, for theapproach.And for the landing,again
let's giveit a five, four.And two for thecontrolon theDASE.Andagainit's marginalthree,
four,but let's giveit a threeontheride.And ayeson thedisplaydueto QSAE.

Exposure14

DATE : 10Dec97
PILOT: F
TASK: 2009
CARD: LateralOffsetLanding

Okay,generalcommentson exposurefourteen,for the offset task.My impressionthat
theremighthavebeenalittlebit of potentialproblemlaterally,wasn'tborn out there.Really
therewasno problem,it wasveryverysimilar to thepreviousconfigurationto my feeling
and so I'm going to rate it just essentiallythe same.Which was for the approach,the
longitudinal,we'll giveit a fivebecauseof thesagin the display,laterallybecauseof the
difficulty.And the landingis definitelya five, longitudinally and let's give that four again.
Same as I gave it last time. Yeah. And two, three and yes. And QSAE on the yes.

Exposure 14

DATE : 10Dec97
PILOT: F
TASK: 3009

CARD: Composite Flight Director Tracking Task

Okay, this was the flight director task for exposure fourteen than it was a tittle bit
surprising, not surprising, but interesting in that the lateral banging wasn't as bad as I
anticipated it was going to be and I actually got very good performance at least on the last
one. The pilot ratings, longitudinally, there's really no problem. And so let's give that a
four, as last time. And lateral, I think I'm still going to give it a five. Yeah, it's still a five.
Just the fact that you really know what's coming up next and you just have to sit there really
on the edge of the chair. So it's four, five, same as last time. But there was no banging
tendency, for not as much banging tendency as exposure thirteen. Okay, now back down to
the DASE. It's kind of a two minus on the control and the ride is a three, you can still feel it
of course and the display, no.

78



Configuration 10 Modal damping increased to 0.30 for mode 1, damp4

Exposure 15

DATE: 22Oct97
PILOT: A
TASK: 1010

CARD: Nominal Approach and Landing

Straight-in approach and landing, longitudinal Cooper Harper for the approach;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. Lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three also. Again it's really
hard to ... on purely Cooper Harper performance criteria and task it's difficult to give these
things other than three's. There is some unpleasant motions due to turbulence but basically
the control laws hold right on glide slope and a little bit of effort on localizer and a little bit
on glide slope and you get knocked out by turbulence but it certainly level one and minimal
compensation so it can't be anything above a three for the most part so these are all going to
come in at three's. For the up and away, I did some maneuvering, this is one of those that
has poor aeroelastic harmony, is the way I'll term it, is minimally damped in the lateral axis.
With abrupt inputs, you basically ... I was counting as much as nine overshoots of a large
amplitude. The longitudinal axis is well damped. You get moderate amplitude responses to
an abrupt input but it's very well damped. But the very lightly damped lateral axis is leaving
all these motions in there that just makes everything harder. The rudder direction inputs is
moderate amplitude but it is fairly well damped and it is very low frequency. I was getting
about one and a half to two overshoots for very large rudder inputs so not a whole lot of
coupling or a whole lot of excitation by the rudder inputs. For the landings, straight-in;
Controllable? Yes. Adequate? Yes. Satisfactory? I'll say it's not satisfactory. The
question is whether it's desired or adequate performance. The last of four landings was a
very nice landing however I don't think I was totally in control so I think that was some
learning curve with this configuration and some luck. I'm going to go ahead and give it the
benefit of the doubt for adequate. Moderately objectionable deficiencies and adequate
performance requires considerable compensation. The lateral modes, the lateral movements
back and forth is distracting. And longitudinally I guess I didn't feel as confident as I
should have since it was a well damped configuration. But when you get so much motion
going on from the lateral it's kind of difficult to be precise in longitudinal. It's just enough
of a distraction is more of what it is. So we are going to go with a five for the longitudinal.
For the lateral rating for the landing; Controllable? Yes. Adequate? Yes. Satisfactory?
No. I think I met desired criteria but with a lot of effort. I'll rate it a four. It's kind of a

borderline four-five. CIR rating; I did alter my control inputs. Pilot intentionally modifies
... That's true. Cockpit vibrations impact precision? To a degree yes. I'm going to go
with a three on that. What happens is interesting, on that one the lateral motions are
effecting my longitudinal task and it effects the precision with which I can control the
aircraft in the flare. Just the motions created by lateral inputs or turbulence was distracting.
For the RQR, certainly the first couple of two are not applying. The third one, moderately
objectionable? No. Warranted? No. Improvement required. Let's go with a five on that.
It's just that the damping is way too light in the lateral axis. And no for the display
question.

Exposure 15

DATE: 22Oct97
PILOT: A
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TASK: 2010
CARD: LateralOffsetLanding

Fortheapproach,longitudinalandlateral; I metthedesiredcriteriaonbothof those. We'll
go with a three and a four this time which is a departureand I'll explain that. The
longitudinalrating;glideslopecontrolis still levelone. Thetrackingfor thelocalizer,the
workload is increaseda little bit to the point where I don't want to say minimal
compensationanymoreandthis is becauseof thevery lightly dampedlateralaxis. I was
havingto workharderto tightly controlthelocalizerandsotheworkloadhaspushedus to a
four. For the landingratings;Controllable?Yes. This is longitudinal. Adequate?Yes.
Satisfactory?No. It lookslike clearlyadequateperformance.Difficult to get it downinto
thebox. I'm alittle bit reluctantto abruptmovementsandeventhoughthelongitudinalaxis
is notasdifficult for mebecauseof the largekind of undampedlateralmotionsit's making
meto be a little bit tentativein all of thecontrol. I wasvery smoothin the lateralinputs
rolling into theturnandrolling outof theturnandit just workedoutpretty well on line up.
Howeverif youlook attheY dispersionstheyweren'tconsistentandI wasreally havingto
workalittlebit on lineup. So theoveralltaskis complicatedby thelightly dampedlateral
axis. At anyratefor longitudinal,wesaidit's notsatisfactoryandit's goingto bea Cooper
Harperfive for adequateperformance.For the lateralrating;Similar. Controllable? Yes.
Adequate?Yes. Satisfactory?No. I am alsogoing to givea five for workload. Basically
it's borderlinefour-fivebut I had to altermy techniqueenoughandI just didn't feel like I
couldreallycontrolit tightly in closein theflareandwewere13.9Y, that's prettybad,so
we'll give it a five on that. For the CIR; I did alter my inputs so numberone's out.
Numbertwo applies.Numberthreeismoreapplicablelongitudinallybecauseall the lateral
inducedmotionsdid effectmy longitudinalcontrol. At leasttheprecisionof it. TheRQR;
againthefirst severaldon't applywe're looking at a threeandfour. Improvementdesired.
No it's moreto atleast... I'm goingto gowith afive on this. I don't like thefact thatany
kind of motioncaneffectmy ability for precisecontrol. Sogenerallyif you seea CIR of
threeyou're going to seeat leastarounda five or so,RQR,becauseof thefact that when
you starteffectingmy ability to preciselycontrola taskthen thatdefinitelyis somethingI
thinkneedsto becorrected.And thedisplayansweris no.

Exposure15

DATE: 22Oct97
PILOT: A
TASK: 3010
CARD: CompositeFlightDirectorTrackingTask

Longitudinal;Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor a three. Again,if
you makeanabruptinput, you get that ASE interactionbut you canmakea fairly large
input,youjusthaveto smoothlybring it on. Youcanevenbring it onafairly rapidrate,you
justcan't beabrupt.Youjust haveto startout smoothandkind of taperin your input at a
graduallyincreasingratewithoutmakinganabruptstepinput. Stayawayfrom stepinputs
andit's all right. For the lateral;Controllable?Yes. Adequate?Yes. Satisfactory?No.
I'm goingto gowith afouron that. Againthe lateralworkloadis high plus all thoseextra
motionsthatyou initiatewith thelateralresponsesarenot muchfun. Actuallythey'rekind
of fun but they'renot verygood. CIR; I wouldsaytwo is probablymore appropriatein
lateralthis time. LongitudinallyI wasveryaggressive.I didn't feel like I neededto do
anything.LaterallyI didtry to bealittle bit smooth,sothatwouldbe atwo. For theRQR;
It's kind of a four basedon this task. This is a fairly aggressivetask, you wouldn't
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normallydo in everyday flying andso I think basedon this taskalone,I'd saya four on
that. And thedisplayquestionis ano.

Exposure6

DATE : 04NOV97
PILOT: B
TASK : 1010
CARD: NominalApproachandLanding

Okay,Exposurenumber,what is it, six. Pilot B straight-inILS andtheapproach,Cooper
Harper,seemedtobefight up there. I think, longitudinal,I'd say,three. Landing,probably
afour. And lateral-directionalCooperHarperhasquitea large,actuallyI think I'll givethat
a...actuallyperformancewiseit wasn'tbad,soI giveit a threeon theapproach,anda four
onthelanding. TheDASE CIR ratings,theykept,what's that? Okay,I giveit a two,and
DASEridequality,say it wasmoderatelynot highly objectionable.Let megiveit four on
theridequality.Andyestherewassomeimpactsonthedisplayperturbations.

Exposure6

DATE : 04NOV97
PILOT: B
TASK : 2010
CARD:OffsetLanding

Exposuresix,PilotB approachsidesteplanding. CooperHarperlongitudinal;well on the
approachnot all thatbad,I'd giveit a three. On thelandingI'd haveto giveit a five and
lateralCooperHarperon theapproach,probablyafour. Andonthelanding,actually,let me
backupon that. Thelateralfor theapproach,andif includethe sidestepmaneuver,wehad
someinadequaciesthere,I'd haveto giveit a seven.Well let's see,maybea six for the
approachand sevenfor the landing. And the DASE CIR rating, I don't know what
involuntaryinputI've got,soI'm gonnacall it a two. The...I'm surethatthe intense,most
likely the intensifiedoscillationsarebecauseI'm graspingthestickharder. But, thecockpit
vibrationsarehighly objectionable.We didn't abandonthetask,so I'd giveit a five and
yeson thedisplays.

Exposure6

DATE : 04NOV97
PILOT: B
TASK : 3010
CARD: FlightDirectorTracking

ExposureSix,PilotB, flight directortracking.LongitudinalCooperHarper;wegot desired
performance,well, I'd giveit a threeI guess.Laterdirectional;probablya five. And DASE
CIRrating,beatwo. Theridequalityis highlyobjectionable,that's a five anda yeson the
displays.

Exposure1

DATE: 10Nov97
PILOT: C
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TASK: 1010
CARD: NominalApproachandLanding

Okaythis is PilotC,November10th,exposurenumberonenominalapproachandlanding.
Okay,ingeneral,theissuewastheLateraloscillation.Longitudinalwasobjectionablebut in
termsof controldifficulty it was the lateral-directional,predominatelydirectionalthat was
theproblem. Theoscillationswerefairly extreme.Throwingmearoundthecockpitabit.
You could not hold on to the stick. Okay, during the approach,longitudinal HQR,
controllableadequate..,from a control standpoint,satisfactory. Minimal compensation
HQR threelongitudinally. Lateral-directionally,samething, three. Okay,DIC laterally?
I'd saya four. Cockpitvibrationscauseoccasionalinvoluntarycontrol inputs during the
approachsegment.That'sboth ... let mesee... let meholdoff. Let's callthe longitudinala
three,you don't askfor themindividuallydo you? Okay,let's giveit a four thenoverall.
That'sfor theCIR. I'm giving it to you in theorderthat you askfor it here. RQR,during
theapproach,call it moderatelyobjectionablewith a four. Kind of surprisedmewhenwe
got down low. When we got down below 500 feet and we got that ringing laterally,
directionallyrather,thatI didn't seebefore. So,I'm going to lump that into the landing
phase.LongitudinalCooperHarperon landingwascontrollable,longitudinally. Adequate
performancewas obtainablelongitudinally. I'd say adequateperformancerequires
considerablepilot compensationHQRof five. This isn't pleasant.Thenlateral-directional
it's controllable. Adequateperformance,I'd say is not obtainableand that's because
controllability is in the questionhere. I can attain the performance,but the issue is
controllability. I believethatconsiderablepilot compensationis requiredfor control. See
thetroubleis,noneof thesewordsmatchwhat I saw. Adequateperformanceis obtainable
butcontrollabilityis in question.Let's giveit a ..doyoucareabouthalf ratings? Preferably
integers.Okay,let's giveit aneightthen,lateral-directional.CIR,duringthelandingphase,
five. Frequentinvoluntarycontrolinputs. If I wereto haveheldon tothestick at anyphase
I think thatwouldhavemigratedrapidly into a six. But we're gonnacall it a five sinceI
didn't. RQRis alsoa five,againduepredominatelyto directional. Yeah,asnearasI can
tell.. I'm not sureI cantell ... but asnearasI cantell theydon't. In this one it was the
aerodynamics,not thedisplaythat wascausingtheproblem. But again,I havea hardtime
separatingthedisplayfromtheairplane.Okay,thatconcludesthisone.

Exposure1

DATE: 10Nov97
PILOT: C
TASK: 2010
CARD: LateralOffsetLanding

Okay, Pilot C, lateraloffset landing task,exposureone. Okay, very much the same
deficienciesthat I sawbefore. Just the different task changethe work load a little bit.
Longitudinalratingontheapproach,controllable?yes. Adequate,obtainable?yes. It's not
satisfactory,Adequateperformancerequiresconsiderablepilot compensation,HQR of five
longitudinally.Lateral-directionally,samething. I'm workingin bothaxeson this. It's not
satisfactorywithoutimprovementconsiderablecompensationrequiredfor adequate,HQR
of five. On the landing,very much the samething. The work load associatedwith the
approachphaseis predominatelyin lineup andoffset correctionandmaintaininga proper
glideslopefor themaneuver.ThesightpicturethatI'm usedto seeing,that is. For the
landing,it's of coursetrying to marryupsinkrateandlongitudinalposition. But theresult
is verymuchthe same. Longitudinaland lateral-directionalis controllable,adequate,not
satisfactory.Adequateperformancerequiresconsiderablepilot compensation,HQR... well
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hangon a second. Theissueis controlagain. I'm ableto get adequateperformancebut
lateral-directionally,I'm fightingfor control. Theproblemis that I'm not enteringtheloop
in thatfrequency.WhatI'm basicallydoingisrelaxingmy gains.Waiting for the inputsto
die out. But controlis an issue. I'm actuallyreducinggainsto maintaincontrol of the
aircraft. SoI guesson thelandingphaseI can'treallycall it a five anymore.Let merethink
that. I'm gonnakeepthaton longitudinalHQR of five. Lateral-directional,compensation
for controlis anissue,soI'm gonnahaveto, again,giveit aneight. Sincecontrollabilityis
in question.So,longitudinalfive,lateral-directionaleightfor thelandingtask.Let's see,the
CIR, I didn't abandonit. AlthoughI sureamseeinga lot of ... well,I not seeinga lot of
involuntarycontrolinputs"causeI'm releasingthecontrol. Solet's call it a five, and RQR,
very, very near six here. I'm gonna call it a five but it's very near six. That time I did notice
a little bit of display perturbations. So I'm gonna say yes to that question on the bottom.
And that concludes my comments this time.

Exposure 1

DATE: 10Nov97
PILOT: C
TASK: 3010

CARD: Composite Flight Director Tracking Task

Okay this is Pilot C, exposure one, flight director tracking task. Okay, Cooper Harper,
longitudinally, it's controllable, adequate and I think compensation is more than minimal.
As for desire, I'm gonna give an HQR four. Moderate compensation for longitudinal.
Lateral-directional, controllable ... now the issue again here is control. I am able to pretty
much ... you can't really let go of the stick on this one "cause the flight director forces you
be in the loop. I wasn't.. I didn't loose control. I didn't feel like I was imminently gonna
loose control. So I'll say it's adequate. Clearly not satisfactory and I think it's saying that
desired, requires moderate is not severe enough. I'd call the compensation considerable,
HQR of five. I'm not sure why the difference between the landing task and this one, but I
didn't feel like control was an issue here as much as I did in the landing task. CIR's gonna
be low here that is high numbers, low ratings. A five on CIR. Frequent involuntary inputs.
The ride quality was horrible but I didn't abandon the task. So, the worst I can give it is a
five again and I'm gonna do that. The aeroelastic display perturbations did not impact ease
or precision, so that's a no. That concludes comments at this time.

Exposure l0

DATE: 18Nov97
PILOT: D
TASK: 1010

CARD: Nominal Approach and Landing

For the approach while we were getting beat around so much, it wasn't really hurting my
accuracy all that much, it was uncomfortable but it didn't require a super high workload on
it. So, satisfactory without improvement? For the approach ... Yeah, they where mildly
unpleasant and minimal pilot compensation and keeps me in the desired so I'll go with the
Three with both longitudinal and lateral-directional on that. For landing, adequate
performance attainable? Yes. Same problem with that. Satisfactory without improvement?
No, not really. And two out three time I got the desired, the other time I didn't get it flared.
In both .... lat-dir, and longitudinal that was more than moderate pilot compensation so I'll
say both Five's for the landing. On the CIR? Two, did modify it but I felt that it didn't
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effecttheprecisionhorribly. RQR ... Three,would do that. This time I didn't seethe
displayaffectingme. On thesedisplays,I don't know if I've saidit, thefact that's offset
fromwheretherealaimwouldpoint wouldbeasfar ason thevisual,I'm kind crossingthat
off, just mainlyconcentratingon theHUD itself. Usingthatastruthdata,andwhenI say it
affectsmeit's only as its movingaroundandoscillating,not in it offsetposition. I'm not
trying toratethat. So...youmightwonderwhysomeareyesansomeareno, it's because
if I don't seeanoscillationthanjust thefact that'soffsetI'm notdowngradingit for it.

Exposurel0

DATE:18Nov97
PILOT: D
TASK:20l0
CARD: LateralOffsetLanding

For theapproach,on severalof thesethereis a big difference. If I'm just off a httlebit
wide,I'm still in thediamondeven,but a httlebit wide it's makingenoughbiggerone....
enoughbiggercorrectionthatit's I canseetheworkloadgo considerablyhigher. On all of
them,if I'm goingto beoff theglideslopeI'm trying to shadeit towardbeinglow on the
glideslope.Still within desiredlimits but if anythinglow,nothigh so I don't haveanextra
big onein thepitchto effect. Fortheapproachlongitudinallateral-directional,therewereno
big problemsthey were,I can't saythatI'm pleasedwith themenoughto be satisfactory
withoutimprovementbut I would ....couldgetthemoverwhereI wantedthemwell enough
to beFours.So,longitudinalandlat-dir,on theapproach,Fours. On thelandingadequate
performance,yeah,oneitheroneof them,thatwassatisfactorywithoutimprovement,I don't
thinkso. Both timesI wasgettingadequatefor beinglong andhard I'm probablyalways
going to do that on that particulartask on that configuration. So ... to do that, it was
certainlyconsiderable.I guessthis timeI'm going to makethemFive's. But this timeit
wasmoreontheperformancelasttimeasI recall,I hadafive in therebut thatwasdueto the
largecompensation,this timeit wasmoredueto theactualperformancebeing long and a
little bit hardandI wouldsayconsiderablepilot compensation,soFive.
CIR ...Two andThreefor RQRanddisplay. No.

Exposurel0

DATE:18Nov97
PILOT: D
TASK:30l0
CARD: CompositeFlightDirectorTrackingTask

Well the performanceworked out fine. Satisfactorywithout improvement? With the
amountof workload,no. I'm goingto sayNo andgive ...I thinkactuallybothof themfour
-- no, I takethatback, I'm going to split this one. Satisfactorywithout improvementin
pitch?Yes,aThree. In lat-dir.No, andI'd swingoverto a Four. So ThreeandFour for
theCooperHarper'son that. CIR ... it wasat leasta Threeon theCIR andI didn't notice
involuntarycontrolinput but thebig thing,everytimeI did areversalwhy it wouldbe the
oscillationwasreally large. I waspurposelytrying to find involuntaryandI didn't seeany
soI'll leaveit atThree.But theride quality oneis really bad,yeahI think thatwouldbea
Five. I think thatwouldhaveto befixed. Fivefor thattaskanddisplays?No.

Exposure3
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DATE: 02Dec97
PILOT: E
TASK: 1010
CARD: NominalApproachandLanding

Pilot E,Exposure3, Configuration10,Nominal ApproachandLanding. All right, for the
intercept,again,I don't think thereis anyrealproblemwith theinterceptandyoucanseethe
differencebetweenthetwo airplanesbut for the interceptof theLocalizerand Glideslope,
it's reallynotahighgaintask. I guessI'm goingto gowith atwo andatwo. Do you want
DASE for those? Okay. Now, thetwo andthe twosfor theGlidesaretheLocalizerand
GlideslopeIntercept.Are we still doing theapproachdownto 200 feetfor this one? OK,
so theapproachdownto 200 feet,trackingdownthereis definitelybetweena two and a
three.AgainI wouldhaveatendencyto gowith atwoandahalf andatwo andahalf but if
youdon't wanthalf ratingsI guess,thenI wouldprobablystill gowith thetwosfor tracking
downto the200foot point. Belowthe 200 foot point thoughit getsinteresting.This one,
no it couldbe maybeI'm gettinga little bit firedbecausewewerecloseto gettingdesired
underall theparametersbut wedid threelandings,onewith theautothrottlesoff. In each
timeI've hadaparameteror two that wasadequate.I think thefirst onewasjust adequate
andtherestwereall desired.Thatwouldby definitionmakeit a five,so I amgoing to give
it a five but I guessI havesomereservationaboutit. Initially on the first run I had a
tendencynot to wantto correctlaterallybecauseagain,my perceptionis that the airplane
kind of tingslaterallywith theroll inputs. I kind of couldgetperturbationsgoing in both
axesherethatI don't really like. I really think I probablycouldgetdesiredperformanceif I
did it acouplemoretimesbut I thinkwewouldstill endupwith like a four at least. I think
thefive wasjust f'me,so we'll go with that. Yea,in hereit truly ... theaxis tend to blend
togetherfor mea little bit morebecauseit seemslike theinputsthatI get,I canexcitethe
roll or excitethelateralmotionwith theroll andI canexcitethelongitudinalmotionwith the
pitch. If anythingI wouldsaythatthepitchis probablya little bit betterandI mighthavea
tendencyto wantto gowith afouror five herebut I'm just goingto gowith a five. It's tied
in enoughthatI don't reallywanttobreakit out. FortheDASE,I'm probablygoingto ... I
don'tknow if I really sawthatmanytimeswhereI got involuntaryinputsbut therewerea
coupletimesthatI probablydid, I am using a lot of compensationto try not to let any
motioncoupleinto thestick. SoI guessI'm goingto go with a threefor thecontrolinputs.
Forthefidequality,it's definitelybetweena four anda five for me. I'm going to say it is
highlyobjectionable.I'm going to go with a five. I'm going to say no on the display.
Again,just isolatingit tothisparticulartask.

Exposure3

DATE: 02Dec97
PILOT: E
TASK: 2010
CARD: LateralOffsetLanding

PilotE,Exposure3, Configuration10,LateralOffsetLanding. Okay,in the interestof time
hereweprobablycouldhavedoneanotherrun. We're gettingmostlydesiredandadequate
performance.This timewehavegonethrough50 feet. We hada littlebit, on thesecond
run wehad a little too muchbank, that was fight at the 50 foot point. That wassimply
becauseI wasn'taggressiveorhad notgottenthelineupquitefight. I really ... I believeif
wedid thisagainwewoulddefinitelybein theadequaterange. I amgoingto takethatleap
of faith I guessandputus in thefour,five andsixblock,whereit woulddefinitelybe five or
six. I guessI would probablyagain,philosophically,I don't havea problemwith half
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ratingsaslong asit's not betweenthemajorblocks andit is notbetweenfour andfive. I
wouldhaveatendencyto gofive andahalf on thisbutsincewearenot doinghalf ratings,I
guessI amgoingto thesix. I think it is morea functionof, wearegettingenoughmotion
andenoughturbulencelevel thatit is uncomfortablefor mein thecockpit. I think thathas
more to do with the degradationand performanceand also with going for the six than
anythingelse.Theairplaneactuallyis fairly controllable.Bothtimesthough,I'm not really
surewhatcausedit, I hadthetendencyto balloona tittle bit or bring thenoseup a littlebit
morethanI really wantedto with theroll inputs. I don't know if maybeI'm inducing
something,I don't think so. Anyway,my point is the airplaneis plentycontrollablebut I
won't sayplenty. The airplaneis controllable,it's theenvironmentthatI think is causing
more,or causingthe degradedperformance. By going to the Control Input, therewere
timestherewhereI did get involuntaryinputs. I think they wereoccasionalrather than
frequentsoI'm goingto gowith a four. For theride quality,we're definitelyin therange
whereI wouldberealconcernedabouttryingto landthe airplanehere. I think a landingis
doablebut I think it is highly objectionableand improvementsrequired. If this was
somethinglike arealmetal... well youknow, I won't evengo there. I guessfor anall up
andoperatingairplaneI think it's highlyobjectionableandimprovementsrequiredso I'm
goingto sayit's afive. I don't think thedisplayis afactorhere. I'm goingto usethesame
ratingsfor theapproachheretoosincewedivide this taskatfifty feet. Becauseit ishardfor
me,like onthelastrunbreakingtheBankAngleatfifty feethavingadegreeswasa function
of whatI did abovefifty feetnotbelowfifty feet.

Exposure3

DATE: 02Dec97
PILOT: E
TASK: 3010
CARD: CompositeFlightDirectorTrackingTask

Pilot E, Exposure3, Configuration10,Flight Director TrackingTask. I guessthe first
commentI haveis thatI'm really surprisedthat this wasnot as bad as I thoughtit was
goingto be,basedonwhatI sawin theLateralOffsetTask. MaybeI'm just gettinga tittle
tiredandI'm moreabruptthanI neededto beon theLateralOffset LandingTask,I don't
know. I guessmy pointis wegotadequateononerunanddesiredon theother. As long as
I keptmy gainsdown andkept everythingbackedoff. As long asI keptmy gainsfairly
low andwaspatientwith tryingto put theflight pathvectorinto theflight directorit wasn't
toobad. It wasn'tasbadasit wasin the landingtask. Anyway,I guesswedid getdesired
onceandadequateonce.I don't think thatI wouldgowith athreesothatdefinitelyputsus
into thefour, five andsix areas.Basedon thelastrun I guessI amgoing to go with a four.
I guessI'm kind of hedgingonwhetherI shouldsaya four longitudinalanda five laterally
directionallyorjust go with a four anda four. I think I am. I just, I don't know,I guess
it's moreof a functionof the flight directorandpredictablyasI talkedaboutbeforebut I
amgoingto gowith afour longitudinallyanda five laterally/directionally.If I comedown
andlook atthecontrolinputs,I'm kindof lookingatthetwo,threeandfour. It's definitely
notafour, again,I wouldhaveatendencykind of to go two andahalf herebut I amgoing
to go three.For theridequality,I guessI'm going to go for a four on theride qualityand
Noon thedisplay. Again,I maybegettingtired,andmaynothavebeenasaggressiveon
theoffsetlandingtaskormaybeI wasn'tasaggressiveherebecauseof thator maybeI was
gettinguseto theturbulencelevelbut I wasreally surprisedbecauseI wasexpectingthis to
bealot worsebasedontheOffsetLandingTask,thanit was. I'm surethathasinfluenced
myratingalittle bit. Anyway,that'sit.
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Exposure9

DATE : 09Dec97
PILOT: F
TASK : 1010
CARD: NominalApproachandLandingTask

Okay,straightin task.Justcommentsfirst. Theaircraftis very lightly dampedlaterallyand
it lookslike it's goingto bearealhandfull on theoffsetsbut for thestraightin, as long as
youdon'tmakeanyinputs,it's not toobad.The turbulence,youknow,doesn't seemto be
too too bad but any kind of control input at all seemsto really set it off laterally.
Longitudinally,it's pretty lightly dampedbut by just using normalsmoothinputs,I didn't
haveanyproblem,longitudinallyasfar ascontrol.Okay, thepilot ratingsfor theapproach,
will let'sgiveit a five basedon ride andlet's giveit a seven,basedon fide, laterally.And I
think the same for landing too, five and seven.Although my performanceon the
longitudinallandingrequireda five. I got that one,short and firm. The old problem of
trying to getin thisBoxhere.Okay,for theDASE.I think it's athree,just reallyhaveto be
so very careful, hardly even touching the stick laterally to keep from exciting it.
Longitudinal,it's not too bad.Okay,ride,it's a five andit's lateral.And the display,yes,
thereis someeffect.TheQSAE,I didn't seeany wiggling that wasreally impactingthe
controltaskthere.Mostly QSAEfor theyesondisplay.

Exposure9

DATE : 09Dec97
PILOT: F
TASK: 2010
CARD: LateralOffsetLanding

Okay,pilot ratingsfor theapproach.And the longitudinalas in thestraightis not too too
bad.Let's giveit a five for theapproach.Thelateralhasgot to beat leasta seven.Let's just
giveit aseven,I don't know what... And it's ride. It just whacksyou too much.And then
thesameonthelongitudinal.Okayandfor thelanding,samething,five andseven.And with
thecommenton thelateralis thatit's severeenoughthatyoureallyhaveto lower yourband
pass.Andso,like onthatfirst one,I didn't putenoughbankanglein initially andthatreally
shotmedown,so I endedup touchingdownwayoff of thecenterlineof therunway.Just
don't have... Didn't dareget into thecontrol systemenoughto get it backcloser.So it
reallydoesforceyou to backoff. OkayDASEratings,don't really feelthat I'm gettingany
involuntarycontrolinputs.Let'sjust giveit a three.MaybeyouguyscanshowmethatI am
laterbut I don't feellike it. Okay,ride qualityisdefinitelyafive andthedisplayis definitely
ayes.And it's everything.It's wigglingandit's off steadystate.

Exposure9

DATE : 09Dec97
PILOT: F
TASK: 3010
CARD: CompositeFlightDirectorTrackingTask

Okay,it's prettyeasyto get thedesiredperformanceso you canjust kind of backoff on
thefrequencyinputsto keepthethingfrom bangingtoomuch.And soagain,longitudinally,
it's not toobad.I'm notevensurethattheride qualityis all thatbad.Let's give it a four for
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this one.And lateral,it's definitelystill got a problem.Let's makeit a sevenand that's a
ride on theseven.Okay,theDASE is, control,is a three.Ride is five. And displayis ... it
didn't botherme.Youwouldseeit movingalittle bit butnotmuch.
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Configuration 11 Modal damping increased to 0.30 for mode 2, damp5

Exposure 8

DATE: 21Oct97
PILOT: A
TASK: 1011

CARD: Nominal Approach and Landing

Okay this is the exposure number eight, straight in approach and landing, longitudinal
Cooper Harper rating, for the approach; Controllable? Yes. Adequate? Yes. Satisfactory?
Yes for a three. Again the approach task with the gamma-dot-v is not a difficult task even
with these bad configurations. The longitudinal axis is characterized by a very very tightly
damped ASE response. If you make an input ... I counted up to seven overshoots. So
basically you're getting longitudinal low vibration all the way down the approach just from
the turbulence exciting it. It is very very lightly damped. The lateral axis by contrast, is a
slower response, you make an input and there is a noticeable delay before you get the
response. It's well damped it appears and it is about moderate amplitude and that's the
same for the rudder inputs too. For the lateral approach rating; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes for a three. I know this kind of like a mono-tone but
basically with these control laws the task does meet desired criteria but there is minimal
compensation required. Okay for the landing, longitudinal; Controllable? Yes. Adequate?
Yes. Satisfactory? No. Because it's so lightly damped, the ASE response is so lightly
damped, it's a little bit unpredictable on the flare. I am reluctant to make aggressive inputs
to correct for something. I pretty much try to set a good flare rate and just see what
happens. We met the desired criteria on the last one with a nice approach but I don't know
how repeatable that would have been. The first two were not that good. We'll go ahead and
rate that a five. For the lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory?
No. It pretty much is desired criteria. Workload is a little much for giving it level one. And
basically it just tends to with a turbulence input, you will tend to get a drift and you are
having to constantly work to correct for localizer and for line up. For the CIR; pilot does
not alter control inputs as a result ... That's not true. Pilot intentionally modifies control
inputs. That is true. And cockpit vibrations impact precision of voluntary control inputs.
Laterally no not at all. Longitudinally possibly, so I will err with a three on this one. This is
real borderline two-three. And it is probably more of a two in the previous configuration
seven, if we are trying to rate these things or trying to order them cardinally. This is not
quite as bad in the longitudinal axis. For the RQR; Vibrations do (not) impact. That's not
true. Perceptible but not objectionable. Not true. Improvement desired. Not true. It is at
least; vibrations are moderately objectionable and improvement warranted. I'm going to go
with a five again because of the lightly damped nature of the longitudinal response. I
perceive that to be a real problem and I think that would have to be corrected for this to be
an acceptable vehicle. And no for the display.

Exposure 8

DATE: 21Oct97
PILOT: A
TASK: 2011

CARD: Lateral Offset Landing

The lightly damped longitudinal axis made it a tittle bit inconsistent in the flare, I had one
terrific landing and then two that were slightly long and I didn't feel like I had real good
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control over being able to place the airplane in the desired box. Longitudinally;
Controllable?Yes. Adequate?Yes. Satisfactory?No. Theperformanceindicatesthatit is
borderlinefour-five. I'm goingto gowith afive on this. And this is for the landingrating,
we'll go back to the approachrating in just a second. So a five for the landingrating
longitudinally. I felt that theflarewasa little bit unpredictablebecauseof thevery lightly
dampedlongitudinalmotions.For a laterallandingrating; Controllable?Yes. Adequate?
Yes. Satisfactory?Yes. No, let's saysatisfactory?No, becauseof theworkloadandwe'll
makeit four. Forperformance,I metthedesiredcriteria.A little bit of effort but the taskis
kindof difficult laterallyandhoweverit wasnotasdifficult asI thoughtit wasgoing to be.
I felt prettygoodwith thelateralhandlingqualitiessothisalmostkind of aborderlinethree-
four,borderlinelevelone. Fortheapproachratingssimilarto the straight-in,up to 250 feet,
noproblemsatall. Let's giveit a threeanda threeon that. TheCIR; pilot doesnot alter
inputs. That's not true. Numbertwo; pilot intentionallymodifies;that is true. Number
three,cockpitvibrationsimpactprecision,I wouldsaythat's truealso, longitudinally,not
true,laterally. So let's go with a threefor the longitudinalreasons.RQR; vibrationsdo
impact. They are objectionable. Improvementis desired. Moderatelyobjectionable-
improvementwarranted?This isborderlinefour-five. I'm going to saya four on this one.
No, let me keep it a five. Five for the RQR and the main reason; for the loss of
predictabilityin the longitudinalaxisduring theflare. I think that is somethingwe would
requireimprovementon. Andno, for thedisplayquestion.

Exposure8

DATE: 21Oct97
PILOT: A
TASK: 3011
CARD: CompositeFlightDirectorTrackingTask

Okayfor thelongitudinalrating;Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor
athree.Forthelateralrating;Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor a
threealsobasedonperformance.Now thefirst time wedid this it bombedand that was
interesting,theexactmaneuverrepeateditself thesecondtime. And thefirst time thereis no
pausebetweenthelevel,descend,andthelevelfight turn andthenapull up andthereis no
pauseandI overcontrolledthatcorrectionto keepit within the innercircle. It set up an
undampedresponseand I think maybetheincreasingor theundampedmotionsbackand
forth exceededits capabilityof themotionbase. I don't think I put in an abruptenough
maneuveron its ownto causethemotionto gooff. So I'm going to kind of disregardthat
asanaberrationandlookatthelasttwowhichwerebasicallyaveragedout to be95% in the
innercircle,whichgivesit thehigh ratings. Howeverif wego to the ride quality ratings,
CIR first; Numberoneisnot true. Numbertwo; intentionallymodifiescontrolinputsthat
is truefor atwo,that'scorrect.Impactsvoluntarycontrolinputs,No. I'd saya two. So a
CIR of two. For the ride quality; vibrationsdo impact. They are perceptibleand
objectionable.Theyaremorethanmildly objectionable.For this task it's going to be a
four. Improvement will be warrantedbut for this particulartask you don't get into a
situationwhereI feellike theyarehighlyobjectionable.This taskisnotexposedto thehigh
gainflaremaneuverswhereyouwantto havepredictableresponse.And No, for thedisplay
question.

Exposure11

DATE : 05NOV97
PILOT: B
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TASK : 1011
CARD: NominalApproachandLandingTask

Readingexposureeleven,is it? Yeah,this is the straight in landing ILS approach
longitudinalCooperHarper,geeI guessweweregettingdesiredto adequateperformance.I
haveto give it, probablya two for the approachand a four for the actuallanding. The
Lateral-directionalCooper Harper, did not appear this maneuverwas not extremely
demandinglateral-directional.So,I'd haveto giveit probablya two for both theapproach
andthelanding. The DASE CIR rating,I hadto modify inputs in pitch anywayto keep
fromgetting...excitingstructuralmodes,so,I'll call it atwo andtheDASEride qualities;I
woulddeemthemmoderatelyobjectionable,a four. Yeswe saw impactson the display
fromtheaeroelastics.

Exposure11

DATE : 05NOV97
PILOT: B
TASK : 2011
CARD: OffsetLandingTask

Exposure11,sidestepapproach,longitudinalCooperHarper. Wewerenot quitein all the
desiredboxes. We're landing a little long becauseof the bouncing and the vertical
bouncing,primarily. I'll give the approacha threeand a four for the landing. Lateral-
directionalCooperHarper did notseemto producemajorproblems.I guessI wouldgive it
a threefor the approachand landing. It did introducesomeoscillationswhen you're
aggressivelyusing thelateralcontrolto correct. So otherwiseI would haveratedit a tittle
higher. I'd giveit aDASECIRratingof two anda ride quality of, probablyfour. Yesthe
displayswereimpacted.

Exposure11

DATE : 05NOV97
PILOT: B
TASK : 3011
CARD: FlightDirectorTrackingTask

Exposureeleven,flight directortracking/capture,longitudinalCooperHarper;I'd guessI'd
haveto say,it's probablya two andfor the lateral-directionalathree. We did getdesired
performance.The unpleasantdeficiencyis the large amountof oscillationsyou induce
whenyouareaggressiveonthelateralcontrols.TheDASECIRratingisatwo andtheride
qualitywouldbeafour. And theansweron theaeroelasticdisplayperturbations;Yes.

Exposure13

DATE: 12Nov97
PILOT: C
TASK: 1011
CARD: NominalApproachandLanding

Okay this is exposurethirteen. Vibrationsarepredominatelylongitudinalin nature. The
lateral-directionalaxeswerewell damped. Longitudinalwas easilyexcitedandrelatively
undamped.Thatpredominatelyeffectedworkloadin theflareandtouchdown.Didn't seem
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to effectmeawholelot in theapproachin termsof performance.We'll getinto ride quality
herein a second. So for the approachlongitudinal,controllable,adequate,satisfactory,
minimalpilot compensation,HQRof three.Forthelanding,for theapproachrather,lateral-
directionalcontrollable,adequate,satisfactory.Samething,HQR of three. For the landing,
controllable,adequate,not satisfactoryin terms of the longitudinalaxis. Let's call it
moderatepilot compensation,HQR of four. Lateral-directionalwas again level one.
Controllable,adequate,satisfactory,minimal compensation,HQR of three. So let's see
whatdid I say? Three,three,four,three. CIR, occasionalinvoluntaryinputs,longitudinal,
CIRof four. Highly objectionableoscillationsin thelongitudinalaxis,RQRof five. I think
thefactthatit's in oneaxisandnot in theotherreally doesn't mitigateit. It's still highly
objectionable. I didn't noticeany displayanomaliesor perturbations.Theremay be a
learningcurveon this "causeI wasseeingthis kind of stuff beforeandI'm not now. So
maybethatyouaccommodateto it. Thatconcludesthesecomments.

Exposure13

DATE: 12Nov97
PILOT: C
TASK: 2011
CARD: LateralOffsetLanding

Exposure13,offsetapproachandlanding. My difficulties occurredfight aroundthe area
between100feetandtouchdown.So I'm gonnagivethesameratingsfor both approach
and landingon this one. Longitudinalwasa problem. It's controllable,adequate,not
satisfactory.Considerablecompensationfor adequateperformance,HQR of five. Lateral-
directional,controllable,adequate,not satisfactory.Moderatepilot compensation,HQR of
four. I figure thefour asbeingtaskdrivenon lateral-directional.Thefive is beingdriven
bytheoscillations.I'm havingto backoff deliberatelyto keepfrom enteringtheloopof this
thing. PIOisdefinitelyanissuehere.Occasional(in)voluntaryinputs,CIR of four. Those
are longitudinalin nature. Highly objectionableoscillations,RQR of five. No display
impact.Thatconcludesthesecomments.

Exposure13

DATE: 12Nov97
PILOT: C
TASK: 3011
CARD: CompositeFlightDirectorTrackingTask

Configurationthirteen,flight directortrackingtask.Longitudinal,controllable,adequate,not
satisfactory,moderatecompensation,HQR of four. Lateral-directional,controllable,
adequate,is satisfactory,minimal compensation,HQR of three. Just working hard
longitudinallybecauseof the oscillationsand that wasdrivenby the oscillations. It's a
fairly easytask. CIR, three. Didn't noticeany involuntaryinputsbut it did impactthe
precisionandRQR of five. Highly objectionableoscillations.No display impact. That
concludesthesecomments.

Exposure07

DATE: 17Nov97
PILOT: D
TASK: 1011
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CARD: NominalApproachandLanding

Thesearepilot commentsfor Exposure7, Nominal Approach. Okay on the approach:
Longitudinal,no. It keptthedesiredperformancebut the... mostof theproblemagainwas
in longitudinal and four for the longitudinal on the approach. Satisfactorywithout
improvementfor lat/dir.? I'd sayyesanda three. So four andthreeon theapproachfor
longitudinal lateral-directional. For landing part: Longitudinal adequateperformance
obtainable?Yes. Satisfactorywithoutimprovement?No. I madea coupleof really good
savestherebut I tell you there'sa little disconnectedfeelingthat's very troubling on that
oneandatleastacoupleof themwerelong,oneof themwasalittle firm andso on. I think
five isaboutthebestI cangiveonethathadthat muchof a problemin pitch. On the other
handthelat/dir.: Satisfactorywithoutimprovement?Four andI wasworkinghard enough
inpitchthatI let thelat/dir,getoff andyet whenI wantedto getbackI couldget it back in
to thedesiredwhenwewerefairly closeto the ground. Most of the problem...well the
difficulty wasin pitchprimarily. Okay,CIR: Vibrationsimpactingprecision? Probably
notbut I surewaschangingespeciallyin pitchsoCIRof two andRQRof threeor four and
mildly objectionable.No it wasmorethanthat ... four, RQR four and displayno, didn't
consciouslynoticeanything.

Exposure07

DATE: 17Nov97
PILOT: D
TASK: 2011
CARD: CompositeFlightDirectorTrackingTask

Thesearecommentson theoffset landingfor exposure7. Okay for theapproach,two of
thethreeworkedout well, in the last run I think I wasa httlehesitantgettingover there,I
don't think thehandlingqualitieschangedasmuchasthetechniquethatI wasusingwhenI
startedso ... actuallythoughI endedup gettingwhereI wantedand didn't havea lot of
couplingandmuchof a problem,I giveboth fours. Longitudinaland lateral-directional,
four for theapproach.Longitudinalfor landing: Adequateperformance?Yes. Satisfactory
withoutimprovement?No andall of themI think werea little firm and a little bit long.
When I getdownin thereI'm kind of surprised,I'm gettingquite a feel as thoughI'm
havingquiteaspread.SometimesI hurryto touchdowna little bit andthat's wherepartof
thefirmnessis coming. I'm kind of surprisedwhenthewheelstouch,evennowandI know
whatit shouldlooklike whenwegetturbulencegoing like this,I'm sometimessurprisedat
it. Longitudinalthen,five. Lat/dir.,I think wasin thereeverytime,I canprobablygivethe
lat/dir,a four on that,yeah. And CIR, I'd saytwo on theCIR andthreeon theRQR and
display,no.

Exposure07

DATE: 17Nov97
PILOT: D
TASK: 3011
CARD: CompositeFlightDirectorTrackingTask

Okay, commentson theflight directortaskfor exposure7. Okay, longitudinal,adequate
performance?Certainly.Satisfactorywithoutimprovement?Fromjust thecontrolpoint of
view... well,I can't bring myself to dobetterthena four on that. Four for longitudinal.
AlthoughI got adequatein lat/dir, the work loadwasprobablymorethenconsiderableon

93



that,sothat'soneof thosethat's,youknow, it's toughto getdesiredandwouldbe easyto
getadequateso I'm going to giveit a five just becauseit wasprettybad. An asideandit
will probablycomeoutdownherein ride quality,it's hardto judgejust theflying qualities
becausetheride controlisjust terrible. So,eventhoughI amgettingtheperformanceout of
it andactuallyit is not thatdifficult to get theperformancebecauseI'm beingbeataround
I'm havingahardtimereallygiving it goodgradesbecauseI don't like theway it tidesor
feels. What thatdoesis givesyou a little moreanxiety,almostyou expectit to be worse
thenit reallyshowsup to be. Soit kind of contaminatesyouropinionof it, certainly. Okay
... CIR ... two but whenweget to RQR overherethat wouldhaveto be improved. I'm
goingto giveit five onRQRon that ... thatwasawful. Yeah,I did seethemmovearound.
Itskind of hardfor me to tell if I seethat... whenyou're closeto thegroundyou cansee
whenit's thedisplayversustheairplane. When it's up againstthesky its kind of hard to
tellwhetherthat'stheairplanemovingor thedisplaynot following. So its a little harderto
seeup there. I did seeit movearound,what I suspectwasmovingaroundbut as far as
whetherit hurtmy ability to fly preciselyI'd haveto saynobut that's atough call on that
particularone. It's easyto tell whenyouaredowncloseto theground,on the oneup, in a
way it's tough.

Exposure8

DATE: 03Dec97
PILOT: E
TASK: 1011
CARD: NominalApproachandLanding

This isExposure8,NominalApproachandLanding. I guessa first commentthatI would
makeis thatstill ataround150feetthereis atendencyto startdrifting high andshifting the
aimpointdowntherunway,naturally,if I touchnothingandthe flight pathvectorstayson
thethreedegreegammaline. Theotherthingis if I thinkasI pick up morethingsfrom the
displayhere,it doesbothermealittle bit asI'm trackingin that my gamma,eventhoughit
doesnot change,it staysat threedegrees,it shifts alongtheground. That wasa tittle bit
distracting.I've seenthisbeforeon otherruns,I don't know why it wasmoredistracting.
I'm just startingto pickupmorethingson theHUD asI'm gettingmoreusedto it on this
particulardisplay.Anyway,theotherthing I wasgoing to mention,this mayhaveaffected
thelastcoupleof runsbut I noticethattheflarecuethatcomesup is veryuseful. I notice
on thefirst run thatI did, I hada tendencyandit may be becauseclosein I'm trying to
correctfor at leastmy perceptionof us startingto balloonor go high at about150feet. I
startmakingcorrectionsandmaybeI wasn'tpicking thingsupandI had a realtendencyto
startflaringearly andI noticethatbecauseI wasflaring beforethethird cue really got to
me. In thesecondrun I wasvery ... I madea point to waituntil theflarecuegot up to me
beforeI startedflaring. WhenI did thatI got theresultsthatI wasexpectingto get. It may
havesomethingto do with carryingenergythroughthe flare maneuverin the difference
whenyou start flaring a little bit high or whatever. Anyway, I think that might have
influencedthelastcouplerunsfor meandmaybethatiswhatI wasnotpickingup. For the
interceptandtheapproachphase,I don't like thebouncingaroundbut I don't know thatit
requiresmoderatepilot compensation.Gotdesiredperformance,I'm going to go threeand
athree.Forthelandingtaskwedid getdesiredperformancethesecondtimearound. With
all thebouncingaroundandeverything,I'm going to go with a four anda four. For the
CIR, I'm going to ... again,I don't think I got any involuntary inputs that time but it
certainlydid effecttheprecisionandI reallydon't like thegallopingkind of motion thatwe
getgoingdown finals sometimesso,I'm going to go with a three. For theride quality, I
wouldbeat athefour andahalf I thinkbut if we're goingto insistonanintegerratinghere,
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I think I'm going to go with a five. I don't think thatthedisplayimpactstheability to do
thetaskherebut therearethingsaboutthedisplaythatI don't like andthatI think could
presentaproblemoperationallyandtherearethingslike theflight pathvectorwhenits setat
a givengammadrifting along the ground ratherthanshowingthe impactpoint that you
wouldhit if youcontinueddownthatglidepath. Anyway,I'm goingto sayno for that.

Exposure8

DATE: 03Dec97
PILOT: E
TASK: 2011
CARD: LateralOffsetLanding

This isExposure8,LateralOffsetLanding. I guessonething thatI ... this is a perception
but it appearsthathow aggressiveI am in taking a cut in roll, after a certainpoint there
appearsto bea little bit of a cliff thatyou really startgettingbangedaround. When you
startgettingbangedaroundthatstartsreducingthepredictabilitysome. We did getdesired
performanceon thethird run thatwedid ...I definitelyguessit wasin thefour to fiverange.
I guessthequestionis, wasit morethanmoderatepilot compensationandwasit annoying
versesanobjectionabledeficiency? I guessI'm going to go with a five here,simply
becausethepredictabilitythatthetaskrequires...I don'tknow. I'm havingareal hardtime
herein ... I know you guys want integerreadingsbut I also don't believein splitting
betweenfour and five or doing a half rating therebecausethereis a differencebetween
desiredandadequateperformance.I guesstheproblemthatI'm havingis that it is very
dependenton theinitial cut andif I reducemy gaina fair amountandI makethecut fight
thefirst timethenthingsworkoutprettywell. If I takein ... messup thatinitial cut thenI
haveto usemoreaggressiveinputs,I end up not getting the performancethat I want.
Anyway,I'm going to go with a five anda five for theapproachandlanding,I guessand
with thenotedcomments.As far astheCIR goes,I don't think therewereanyinvoluntary
inputssoI'm goingto gowith athree. For theridequality,especiallycloseto the ground,
I'm kind of in thefour andhalf rangeagainandI think I'm going to go with the five, just
because if I go over that little perceived cliff that I was talking about I don't like it. I also
don't like the galloping motion that we get on final sometimes. As far as the display goes,
I'm going to say no with the same noted previous comments.

Exposure 8

DATE: 03Dec97
PILOT: E
TASK: 3011

CARD: Composite Flight Director Tracking Task

Pilot E, Exposure eight, Configuration eleven, Flight Director Tracking Task. Okay, I guess
my first comment would be we can excite some modes and really kind of get it banging with
some smaller but abrupt pitch inputs that makes predictability suffer in the task when we did
that. We still got desired performance, it's definitely annoying. So, I guess I would go
with a four and a four, for longitudinal and lateral. I don't think I got any involuntary
inputs although, it's real close to it. If we were going to do half ratings, I would probably
be in the three and a half for the control inputs. I guess I'm going to go with a three. For
ride quality for this task again, I think I might be in the four and a half range but I'm going
to go with a five here simply because for this task I think the ride quality is not acceptable
and the inputs that we are getting, or the perturbations we are getting in pitch are ... would
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needto beimproved.Thenwith thesamecaveatsbeforethatwetalkedabouton thedisplay,
I'm goingto saynoeffect.

Exposure19

DATE : 10Dec97
PILOT: F
TASK : 1011
CARD: NominalApproachandLandingTask

Okay,PilotF onexposurenineteenthestraightin task.It wasvery lightly dampedin pitch.
Laterallyit hadquiteabit of dampingeventhoughtheride quality is reallynot acceptable
longitudinally.Pilot ratingsthough,for the approach,ah shoot, longitudinalapproach,I
think deficienciesrequire improvement.Let's give it a seven.Okay, laterally for the
approach,for thestraightin taskin particular,there'sreally not muchto do, let's giveit a
four.Forthe landing,longitudinally,it's verybadsoit's atleastaseven.That'saneasycall
there.BecauseI evenhadto backout of controlon the flare. Lateral,let's give it a four,
again.Okay,thenwe've gotthisDASEratingtoo,Randy.Haveyou seenthatyet?Yep.So
I'm goingto giveit aDASEcontrolratingfirst.And it's athree,youknow, in all thisstuff I
haven'tfelt anythingthat'safour,youknow,thatoccasionallygivesmeinvoluntarycontrol
inputsatleastthatI'm awareof,Randy,buthad alot of three'sandI wouldcall this onea
threeon thecontrol.And for theridequality,I wouldsay it's a five. And for the display,
theyjust wanta yesor a no. I'm going to sayyesandthenI usuallywrite down QSAE.
Therearetwo effectsonthedisplay,there'sthis sag,youknow, thatI pointedout andthen
there'sthefactthat it bounces.And so it's theQSAEmostly thatI'm giving theyes.The
little bit of bouncingdoesn'tbothermetoomuch.I've gottenuseto it.

Exposure19

DATE : 10Dec97
PILOT: F
TASK: 2011
CARD: LateralOffsetLanding

Okay,PilotF on theoffset task,for exposurenineteen.We hadjust two runs there.The
first run,I didn't seemto getmuchinadvertentcouplingfrom lateralintopitch asI expected
whereasonethesecondrun I did. So thething is pretty muchasI expectedit to be after
havingtestedthevehicleon thelongstraightin. Pilot ratings,approach,let's giveit a seven
andnowthelateralincludestheoffsetand...Goshall mighty,whatdo I donow. I've got to
backoff on thelateral,to not hurt the longitudinal.Do I do thelateralor the longitudinal?
Okay,laterallyI've gota ... let's giveit a six. Youreallyhaveto bepretty carefullaterally.
Thelongitudinalis impactingthelateral.I don't know how to ratethat.In any casewe'll
giveit a six dueto thecoupling.Into the longitudinal,okay landingis definitelya seven,
longitudinal.Lateralis not too bad as long as I'm set up. Yeahbut no, no, no. For the
landingherebecauseI'm usuallynotsetupwell enough,let's downrateit, let's giveit a six
toobecauseI'm still working.Okay,theratings,let's giveit a threefor thecontrol.Theride
is afive andthedisplayis ayesbutmostlyQSAE.Okay.

Exposure19

DATE : 10Dec97
PILOT: F
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TASK: 3011
CARD: CompositeFlightDirectorTrackingTask

Okay,Pilot F, pilot ratingson the flight director task. And again the task is ... your
performanceiskind of tied to how well you guesswhat's comingnext.But with thefairly
highdampingin thelateralmodes,thetaskisreallynottoo tough.Longitudinally,let's give
it a,youknowthedoggoneride isn't all thatbadthere,didn't seemlike, didit? Nay, its still
whackingaround,let's giveit a seven,longitudinally.No, I wasn't working that hard. Is
adequateperformanceattainablewith tolerablepilot workload?Yes,let's giveit a six here.
Okay,laterally,it's aprettytoughtask.Youknow,thebandpassof thatthing is just a tittle
bit morethantheairplane'sgot,if youwantto keepit in thelittle circle. Let's makeit a six.
And theDASEratingsare,controlis athree,afive andno. Copy,Bruce,six, six, three,five,
no.

97



Configuration 12 Modal damping increased to 0.07 for modes 1 - 4,

damp6

Exposure 7

DATE: 21Oct97
PILOT: A
TASK: 1012

CARD: Nominal Approach and Landing

We'll look at the approach, longitudinal Cooper Harper rating. Was the task controllable?
Yes it was. Adequate performance was attainable. Satisfactory without improvement? Yes,
for a Cooper Harper of three. The longitudinal axis is very susceptible to ASE motions if
you make any time of abrupt, low to medium amplitude input with the side arm controller,
you get a pretty significant ASE motion of a couple of Hz and the first time we did a little
doublet on the first approach, we put the motion base out of whack. So it definitely is pretty
active in the longitudinal axis. Similarly the lateral axis also with any type of a side arm
controller input of a moderately abrupt nature will cause about a one to two oscillation,
about one to two Hz response in the ... ASE response which is pretty abrupt also. However
if you do rudder doublets, it's not nearly as abrupt. So it's more of a flaperon type input,
either longitudinal or lateral that causes problems. For the lateral rating for the approach; It
was controllable, yes it was. Adequate performance was attainable. Satisfactory without
improvement? Yes for a three. The landing rating for the longitudinal; Controllable? Yes.
Adequate performance was attainable? Yes. Satisfactory without improvement? No, a
Cooper Harper of four. Met desired criteria but with a little bit of workload and borderline
desired-adequate performance. And this is partly due to ... I'm a little reluctant to make
fairly abrupt inputs longitudinally and also when you do make inputs it does tend to kind of
overshoot the desired input. If you excite the aeroelastic frequencies, it will tend to kind of
exacerbate the input. So you have to be very gentle with the inputs. Lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory without improvement? No. I'll make that
a four also. Similarly I am reluctant to make aggressive inputs laterally. For the CIR rating;
Pilot does not alter control inputs. That's not true. Pilot intentionally modifies control
inputs to avoid excitation. That is true. Cockpit vibrations impact precision of voluntary
control inputs. I would say yes and give this a three. This is, I think, the worst
configuration I have seen because of both axes, it's bad. And we've seen some that were
bad in the longitudinal axis or the lateral axis but this has dual badness. (Do you agree with
the statement that vibrations in the cockpit effect precision?) Yea, and I think in the flare
that's true. I think a couple of times it would tend to over ... I would make an input that I
want, a small subtle input and it would over do it. If I made especially an abrupt even
though a small amplitude input, the ASE motions would tend to make a larger amplitude
than I had asked for. I have not seen that so far. RQR, vibrations do not impact ride
qualities, not true. Vibrations perceptible but not objectionable, not true. Vibrations are
mildly objectionable, not true. Vibrations are moderately objectionable, improvement
warranted. No, I am going to go with five; vibrations are highly objectionable, improvement
required and the reason being, this to me is first configuration that I've seen that basically, I
feel like if I make a motion this configuration will tend to over do it. So that I don't feel like
I'm in total ... I don't have the total ability to make very subtle corrections. Before if I
could make a very small amplitude input, I didn't seem to feel like it would over control it
but this time I feel like the configuration is doing extra things, I'm not asking for. So we'll
go a five on that. And my feeling is that this is the worst configuration I have seen to date.
No problems with display perturbations.
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Exposure7

DATE: 21Oct97
PILOT: A
TASK: 2012
CARD: LateralOffsetLanding

Okay longitudinalCooperHarperrating for the approach; No real differencesin the
commentsmadefor the straightin. So we'll go aheadand dispensewith the time ...
Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor athree.Similarlyfor the lateral;
no commentsany different than for the straight in and this is for the point up to the
correction.Is it controllable?Yes. Adequate?Yes. Satisfactory?Yes. Three. So a three
andthree. For the landing,both for the longitudinaland lateralaxis areagainthe ASE
modesareexcitedwith inputsin eitheroneof thoseaxis. I wasfairly aggressivelaterally
andjust wentaheadandacceptedthemotions. I wasmore reluctantlongitudinallyto do
anythingtoo aggressive.For the longitudinalrating; It was controllable? Yes it was.
Adequateperformanceattainable?That's true. Satisfactorywithout improvement?No.
Basically met the adequatecriteria for the landing and the workload was; minor
objectionable.That's true. Considerablecompensation.That's truealso. Let's giveit a
five for longitudinal. For the laterallandingrating; Controllable?Yes. Adequate?Yes.
Satisfactory?Yes. We will ratethata four, desiredbut barelyandworkloadwasa factor.
For theCIR; Pilot doesnot altercontrol inputs. That's not true. Intentionallymodifies
control inputs to avoidexcitation. That is true. Cockpit vibrationsimpactprecision of
voluntarycontrolinputs. I'll saya three. This is kind of borderlinetwo-threeasI ratedit
on the straight in approachconfiguration but I think in a subtle way especially
longitudinally it tends to effect my precision in that I'm both reluctantto make an
aggressiveinput and if I do makean input, sometimesit is unpredictablein how much
responseI'll get. SoI think thattendsto makeit kind of athreein this rating. For theride
quality; Number one,that's not true. Number two, vibrations are perceptible but not
objectionable, not true. Mildly objectionable, not true. We are going to four, vibrations are
moderately objectionable, improvement warranted. I am going to go with five. We really
need to improve this one. This would be unacceptable as far as I can tell because it does
tend to influence the controllability of the aircraft and again this configuration is the first
one where it really felt it did tend to influence my controllability. And the display question,
not a factor.

Exposure 7

DATE: 21Oct97
PILOT: A
TASK: 3012

CARD: Composite Flight Director Tracking Task

Okay this is the Cooper Harper's for the flight director tracking assignment, longitudinal;
Controllable? Yes. Adequate? Yes. Satisfactory without improvement? Yes for a three.
This task for me across all the configurations is easier longitudinally than laterally. A
couple of points here, on this last one, I noticed at times there is pause, a distinct pause,
between say a level flight turn input and then a pure pitch input. At other times there is no
pause, and so I think that you might want to double check these different random
configurations you put in there. Some of them are truly harder to fly than others and it
would be nice if they were all the same level of difficulty. At any rate, longitudinally, even
though we had this bad longitudinal configuration, it's just not a difficult longitudinal task.
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To meit is muchmoredifficult laterally. Partof the problemis, it's difficult to actually
commandalateralrate. The lateralaxiscontroller is muchbetter than it wasbut it still
seemslike it's difficult to purely commanda lateralrateeither becauseit's difficult to
commandabankangleorcommandingalateralrateis harderthanapurepitch rate. At any
rate,for thelateralCooperHarper;Controllable?Yes. Adequate?Yes. Satisfactory?No.
I did meetthedesiredcriteriaprettyhandilyso I can't giveit anythingworsethana four.
But,it will beafourandI did haveto modify my inputsto be a little bit lessaggressiveto
avoidexcitingsomebadmodes. CIR; I would ratethis a two this time. I didn't seemto
havetheproblemin theflare. This task,eventhoughit is high gain,it is not quiteashigh
gainastheflare taskandthereforeI did not feelthatthevibrationsimpactedtheprecisionof
my controls. Let's go with a two for CIR. And for RQR, I would rate this a four,
improvementswarrantedbut for this task,I reallydon't think that improvementwouldbe
required.Thiswouldfall moreinto lineswith thepreviousconfigurationswhichI thought
werekind of bad. In thisparticulartaskit didn't showupasbadon theRQR. And display
question,notafactor.

Exposure17

DATE : 05NOV97
PILOT: B
TASK : 1012
CARD: NominalApproachandLandingTask

This is exposurenumberseventeen,straightin landingapproach. LongitudinalCooper
HarperisgenerallyadequateI guess.I'd saywe're talking, during theapproach,actuallyit
wasdesiredduring theapproachwasn't it? (Yes). Probablya threeduring the approach
anda five during thetouchdown.TheLateral-directionalwasa two during the approach.
Thosewereall in desiredlimits werethey?Okay,we'll giveit a threefor lateral-directional
landing. TheDASE CIR rating,definitelya ... I behevea three. And a five for theride
qualityandayesfor thedisplays.

Exposure17

DATE : 05NOV97
PILOT: B
TASK : 2012
CARD: OffsetLandingTask

Exposureseventeen,the side step approach. CooperHarper ratings, longitudinal,the
approachwasgenerallyadequate.Theapproachdesired,okay. Guesswe'd haveto call it a
threethen. Adequatelanding,I guessa five. Lateral-directionalCooperHarper,that was
adequateapproachor desiredapproach?(Desired). Desiredapproach,a two. Cooper
Harperfor thelandingwasalso,basically,is thatdesiredor...(Onewasjust outsideandone
wasinside.) Call it a four. Four for landing.Lateral. DASE CIR rating,a threeandride
quality,definitelyafive. A yesonthelastquestion.

Exposure17

DATE : 05NOV97
PILOT: B
TASK : 3012
CARD: FlightDirectorTrackingTask
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Exposureseventeen,flight directortracking andcapturing. LongitudinalCooperHarper
actuallywasnot a big problem,that wasdesired. I'd guessI'd call that a two and the
lateral-directionala three. DASE CIR ratings,believewe'll call that a threeand theride
qualityafive. Andyesthevisualdisplayswereimpacted.

Exposure18

DATE: 13Nov97
PILOT: C
TASK: 1012
CARD: NominalApproachandLanding

This is Pilot C, exposurenumbereighteen. Okay, ILS offset approachto a straight in
landing.Vibrationswereslightlyobjectionable.Didn't overlyimpactperformance.I would
like to seethe numberon that though,on that last one. It may be too late. I'm gonna
assumethatit mighthavebeena little bit longbut therestof themweredesired. On the
approach,clearly levelone. Controllable,adequate,satisfactory,minimal compensation
bothaxes.Let's giveit a threeandathreefor approach.For landing,the lateral-directional
axis was the samething. Minimal compensation,not muchof a problemwith line-up.
Longitudinalthough,again,I'm workingalittle bit andtheremaybe someinterplaywith the
vibrations,soI'm gonnagivethatafour. Sofor landingit's afour andathree. CIR is two
in that I'm deliberatelymodifying the control inputs down low to avoid exciting the
vibration.RQRisfive downlow. Highlyobjectionablevibrations.No displayimpact.That
concludesthesecomments.

Exposure18

DATE: 13Nov97
PILOT: C
TASK: 2012
CARD: LateralOffsetLanding

Okay,this isexposureeighteen,this is theoffsetapproachandlanding. Very, verydifficult
taskwith thevibrations.Again,theapproachandlandingI kind of mergeinto phase"cause
theproblemsstartat 100feet andpretty muchlast 'til touchdown. Difficulties both in
lateral-directionalandlongitudinal. Thelongitudinalwasa little bit moredifficult but I'm
gonna give them basically the ratings. Clearly level two, it's controllable,adequate
performanceis attainablewith a tolerableworkload. However,requiresconsiderablepilot
compensationfor adequateperformance.So,let's giveit a five, a five, a five, and a five.
CIR, occasional involuntary inputs, CIR of four. Highly objectionable vibrations, RQR of
five and I did get a display impact that time. The display was moving around as well and
that impacted the ease of precision in the task, so that's a yes. That concludes these
comments.

Exposure 18

DATE: 13Nov97
PILOT: C
TASK: 3012

CARD: Composite Flight Director Tracking Task
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Okay, exposureeighteen,flight director tracking and capture. Clearly level one
longitudinally,very responsivedespitethe oscillations. Although there were occasional
inadvertentinputs and a slight degradationof precision,nothing that bumpedme out of
desired.Lateral-directionalwaschallengingasit hasbeen. Primarilyjust to theamountof
timeit takesto gettheflight directorsluingto theleft or rightandtherateat which theflight
directorstartsmoving. So,I'm gonnagiveit a threein longitudinal. Minimal compensation
andaleveloneperformanceanda four in lateral-directional.Moderatelycompensationfor
desiredperformance. DASE,occasionalinvoluntaryinputs. Let's giveit a four with the
very aggressiveinputs anyway. Vibrations,RQR of five. No display impact. That
concludesthesecomments.

Exposure17

DATE:18Nov97
PILOT: D
TASK: 1012
CARD: NominalApproachandLanding

Thedateis November18th,'97. Thepilot is Pilot D. This is a continuationof comments
for today. This is tapenumbertwo for this day. Pilot D, exposureseventeen,nominal
approachandlanding. Okay,approachis .., there'sa lot moreof whatfelt like turbulence
throughoutthewholething. Satisfactorywithoutimprovement.For thepitch I'll haveto
saynoandcommendfour. It tookdefinitely,moderatelypilot compensationto keepthat in
thedesired.Even,it sneakedout onceor twiceso it wasat leastmoderatewhenI took my
attentionawayfrom it for a moment. Lat Dir., is a three. So four andthreefor approach,
longitudinalLat. Dir. For the landing,adequateperformancewasattainableon all but one.
In fact,thethingthat'shappening,I'm alittle hesitantto makeany largepitch changeclose
to theground. And if I'm not flared,I know thatif I catchit thenit's evengonnahit harder.
So I kind of accepta harder than normal landing. Definitely not satisfactorywithout
improvement.Havinga spreadof adequate,inadequateand desiredthroughouttherejust
shows,I can't consistentlydo thedesiredfor sure.At bestI coulddowouldbea six on the
pitch.OntheLat. Dir. for thatoneI wasevenoutonthatone. I feelkind of bad aboutit. I
didhaveonly adequateon line-upon oneof thembecauseI wasworkingsohardin pitch.
I'll leaveit with afive. Sosix andfive for longitudinalandLat. Dir. in the landing. On the
CIR, I'll saythree. RQR four. DisplaysI'll sayno. I couldseeit movingaroundbut I
don't think thatit effectedtheprecision.

Exposure17

DATE:18Nov97
PILOT: D
TASK:2012
CARD: LateralOffsetLanding

Pilot D, exposureseventeen,offset landing. Okay, for the approach. Well theseareall
lookingprettysimilar. Satisfactorywithoutimprovement?I'd sayno. I'm sureit's desired
onall of them. Putit prettymuchwhereI wanted. Four for theapproachandlongitudinal
and Lat. Dir., both four. For the landing. Adequateperformanceattainable? Yes.
Satisfactorywithout improvement? No. I'm gonna turn it over and the best I could
consistentlydo would be adequateperformance. I guessI'll go with considerablepilot
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compensationin longitudinalthattime. Lat.Dir. thesame,five andf'lveon thelandingpart.
ForCIR, three. RQRfour. Display? No.

Exposure17

DATE:18Nov97
PILOT: D
TASK:3012
CARD: CompositeFlightDirectorTrackingTask

PilotD, exposureseventeen,flight directortracking. Okay,well,theaccuracyandability to
fly preciselyis certainlythere.Veryuncomfortable,butcertainlycoulddowell into desired.
As far as the accuracyand all go, it's there but it's taking at leastmoderatepilot
compensation,particularlyin roll. So,thatwouldbeafour. In pitch,I'll giveit a four there
also. So four andfour for longitudinal/lateral-directional.Threefor CIR. RQR,I think
we're gettingup to improvementrequired. I think I'm gonnahaveto go with a five. We
weregettingsomereallystrongshakingleft andfight. When I put in the inputsnecessary
to keepthereallyhighdesiredperformance.Displays,no.

Exposure7

DATE: 03Dec97
PILOT: E
TASK: 1012
CARD:NominalApproachandLanding

Okay,againin theflare,I amhavingahardtimewith predictabilityof thetouchdownpoint.
I trieda differentcoupleof techniquesincludingoneswherewe've brokenthedecentrate
pullingpowerback.For somereason,I'm still havinga hard time with predictabilityof
touchdownpoint. It couldbea functionof the configurationor it could be a function of
sometechniquethat I've pickedup here that I am not awareof. I'm not surewhich. It
doesn'tseemthathardto fly. I'm justnotgettingit to do exactlywhat I want it to to asfar
astouchdowndispersiongoes.I did haveto backoff onmy gainssomeas far as lateral
trackinggoeshere.I haveatendencyto put in small inputs.We areseeingsplit flight path
vectorcueingamma,on final aroundonehundredfifty feet.We got adequateperformance
whichwill, well first of all for theinterceptandapproachphase,I'm goingto sayit's a three
anda three.Youdo haveto backoff on your gainsa little bit otherwiseyou do kind of
excitesomemodesandgetbouncedaroundalittle bit more.Andmy perceptionis thatI can
exciteit in pitchandroll here.Forthelandingphase,I'm goingto go with a five anda five.
Actually for this particulartask, it's slightly moredifficult in predictability as far as
longitudinalcontrolgoesbut I felt like I hadto backoff onmy gainmorelaterallythanI did
in pitch.Goingdownto controlinceptors,I don't thinkI got anyinvoluntarycontrol inputs
soI'm goingto giveit athree.And for fide quality,I mightbe betweena four anda five. I
reallydon't like thatgallopymotionthat wegeton final. I would probablygo with a four
andahalf, if I coulddoahalf ratingbut if I haveto pick oneI'm going to go with a four, I
guess.And I'm going to go ... Againthepredictabilityproblemleadsmeto kind of hedge
on thedisplayissuebut I can't put my finger on it and I'm not so sure that it's not a
techniquethatI've pickedupin thelastcoupleof runshere.SoI'm going to sayno for the
display.

Exposure7
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DATE: 03Dec97
PILOT: E
TASK: 2012
CARD: LateralOffsetLanding

This isExposure7, TheLateralOffsetLanding. A couplecommentsfirst off, oneis when
wegetthesplit ingammadownnearthe flare I think that is affectingus, first of all I think
thereis a lagin thatindication. I think thereis somebreakoutbeforethatoccurswhereyou
dohaveadifferencebetweenthetwo. I don'tknowwhatthat valueis but I think all of that
maybeeffectingthepredictabilityandtheflare. Theotherthing is whenyou geta split in
gammait takesa tittle bit of timefor thepilot to recognizethesplit anddeterminewhathe
needsto do becauseof that split. The recognitiontime thereis a little bit longer than
normal. Theotherthingis if you took theflight pathvectorawayand... youknow ... this
offsetlandingtaskandthetrackingtaskarealot like avideogame.I guessmy point is that
I canseemyselfin trying to getall theparametersin thebox using theflight pathvectora
lot andif I just flew the airplanewith a basic airspeedaltitude,pitch and powerkind of
display,eventhoughit's backside,I'm not so sure... I guessmy point is that withoutthe
flight pathvectorandtheothercuesaroundthedisplayandthe cueingthat wehavehere
with thevisual,I'm notsurewhatkind of msultswewouldget. That'sjust a sidecomment.
Looking atthe approachandlandingtaskhere,wedid getadequateperformancea couple
timesthere.Thelasttry I triedturningupmy gaina lot andthatdidn't workvery well. We
gotbouncedaroundprettygoodandpredictabilitysufferedalot. I guessfor theotherruns
though,I guessI would probablyput it in the five range. So, lets go five and five for
longitudinaland lateraldirection for both approachand landing. For the CIR, I guess
...we'reonthevergeof, I think, this timegettingsomeinvoluntaryinputsbut I'm still going
with the threebecauseI'm not sure that we got any involuntary inputs but it certainly
impactstheprecisionandparticularlyI'm quitegingerin roll andI don't like thegalloping
thatdevelopsin pitch. For theridequality,I wouldprobablybe in the4 anda half range,
for theoffsetlandingtask,I guessI'm goingwith a five herefor theoffset landingtask. I
reallydon't like someof thebouncingaroundthatweget. Predictabilityreally doesseem
to suffer,for meat leastwith themotionthatwearegetting. For thedisplayI'm going to
say no. I'm going to makea caveaton that note for the display in that relatedto the
commentI madeaboutthisbeinglike a videogameandwereallyhaveall theseparameters
setup thatwe're doingandwithouttheflightpathvectorandeverythingelse... just if I had
to usethedisplayor if I hadto rely on visualqueuingthatI wouldget in a normalairplane
with aHUD with aflight pathvectorwhenI'm closerto grounddoinga precisiontasklike
this. I amnotsosureI wouldgetthesamenormalcueing.

Exposure7

DATE: 03Dec97
PILOT: E
TASK: 3012
CARD: CompositeFlightDirectorTrackingTask

This is Exposure7, Flight DirectorTrackingTask. Actuallyhere,I thoughtI sawmyself
excitingin pitch,morethanI did in roll. We did getdesiredperformance... wedid bomb
themotionoff thoughtoo. We weregettingbouncedaroundpretty good. I guessI am
goingto gowith afourandafour for lateralandlongitudinalfor thetask. Control inputs,I
don't think wehad any involuntarybut I'm going with a threebecauseit did effect the
ability to preciselytrack. For this task,I'm goingwith a four on the vibration. I would
actuallyprobablybe in the four and half rangebut if I haveto go with an integer I'd
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probablygowith a four. With thesamecaveat,as in thepast,underdisplayI'm going to
sayno.

Exposure6

DATE : 09Dec97
PILOT: F
TASK : 1012
CARD: NominalApproachandLandingTask

Okay, pilot comments,pilot F, exposuresix, nominal approachand landing. Okay,
exposuresix,this is thestraightin.And theapproach,just a generalcomment,this is akind
of flexibleone,andit's a little bit differentfrom whatI haveseenbefore.It seemslike the
controlactivitywasexcitingthe structuralmodesmore than the turbulence.That may or
may not be the casebut that wasmy impressionat least.First impression.And also a
generalcomment,for sharpcontrolinputsit's really prettybadbut for smoothinputs not
too muchproblemon this task.We'll obviouslyseethatexercisemorelaterhere.But for
thestraightin task,theapproach,bothlongitudinalandlateral,I'm going to giveit a ... well
it's kind of borderlinefour, five. I giveit kind of a four becauseof just thefact that it's a
rawdataapproachbut theridequality'sbadenough,let's makeit a five. Justbasedon ride
qualityprimarily. Youreallyhavetobackoff onthecontroljust a little bit to smoothit out.
Okay,landing,longitudinal,sameoldproblemtrying togetit into thebox. So let's giveit a
five andthatkind of thosealongwith theride.So it's thebox andtheride.And lateral,not
muchfor performanceproblemandI don't think I really had muchof lateral excitation
problemtherebut let's giveit a five just for generalpurposes,huh! Okay.Yes,I gaveit all
five's. And both a mixtureof ride quality and performance.Kind of a overridingride
qualityonebut theperformanceiskind of up thereon someof thetasks.Okay,controlfor
DASEis kind of aborderlinetwo,threebut let's giveit a two. I don't think I wasgetting...
I don't think I wasimpactingtheprecisiontoomuchaslong asI wassmoothfor this task.
Theridequality,it's aborderlinethree,four. Naw,I wouldsay let's giveit a four for sure.
It definitelyneedsfixing.And thedisplaylet's giveit, yestherewassomeimpactbut it was
mostlyQSAE.Thevibrationsdidn't botherme.

Exposure6

DATE : 09Dec97
PILOT: F
TASK: 2012
CARD: LateralOffsetLanding

Okay,pilot comments,exposuresix,lateraloffsetlanding.Okay,PilotF ratingtheoffsetfor
exposuresix,theapproachwhichtakesusdownto fifty feet.Let mejust makesomegeneral
commentsconfigurationagain.It's aprettyroughride asnotedabove.And I think thething
I really notedherewas thateventrying to makesmoothinputson thelateraloffset task,I
just wasn't ableto keepfrom excitingthe lateralstructuralmodes.So try as I could,we
werestill gettingaveryroughridelaterally.Okay,pilot ratings,approach,longitudinally,it's
not toobad.Let'sjustgive it a fivebasedon theride quality.Thelateralis, now this takes
us throughthecorrection,doesn't it? So (yes) which I'm not usedto. Yeahyeah.Very
objectionablebut tolerable.I wanttogiveit asixbutwith thecommentthatit ... you're not
going to buy an airplanelike this. The deficiencieswarrantimprovement.But it's still
flyable.Shootlet's giveit a seven.Becausedeficienciesdo requireimprovementnot for
controlhandlingbut just for thefact thattheairplaneis whackingaroundso much.Let's
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give it a seven based on ride quality. Okay, landing, longitudinal again not too bad. Let's
give it a five. And lateral, I was still whacking around trying to recover from my offset so
let's give it a seven again. Okay and again this is the ride. We were doing okay on the
performance. The DASE, the control, let's give it a three, during that lateral offset, I almost
had a little trouble holding on to the controller. Well, it was just kind of banging around.
Just difficult to make smooth inputs, you know. Okay, and the ride, I'm going to give it a
five. And the display, yes! It was impacted and this time not just the QSAE, but the back that
during the lateral offset, things were really whopping around there. So both DASE and
QSAE. No, no the HUD symbology. Just hard to focus everything because it was swishing
around so fast.

Exposure 6

DATE : 09Dec97
PILOT: F
TASK: 3012

CARD: Composite Flight Director Tracking Task

Okay, exposure six, flight director tracking task, pilot F. Okay, pilot ratings on exposure
six for the flight director task and again the performance is always so dependent on how
well you can guess on what part of the task is coming next. In any case, though the
performance is all desired. Longitudinally it's not as bad as it is laterally. Yeah let's give it a
five again. Primarily because of fide. And laterally, again the band pass of the control
system just can't keep up unless you can guess what's coming next. And the ride quality
really gets crummy. In fact it's crummy to the point that I think that it requires
improvement. Let's make it a seven again for fide. Definitely not control. Okay for the
DASE, the control, not as bad here. I think it's a two. The ride quality, I still think it's a five
and the display; I didn't really notice anything this time. So, no!
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Configuration 13 Modal damping increased to 0.15 for modes 1 - 4,

damp7

Exposure 14

DATE: 22Oct97
PILOT: A
TASK: 1013

CARD: Nominal Approach and Landing

Okay exposure 14, straight-in approach and landing, approach, longitudinal rating; Cooper
Harper, task was controllable. Adequate performance was attainable. Satisfactory without
improvement? No. It's borderline desired-adequate, I'm going to rate it a Cooper Harper
four however because I think the problem is I'm still getting warmed up a little bit. It's
fight on the border. I had one very nice solid desired and the other three were just right on
the borderline so we're going to go ahead and give it the benefit of the doubt. I'm sorry
I'm confusing here the ... that was the landing rating. I jumped ahead, we'll come back to
the approach rating. So a four for the longitudinal landing rating. For the longitudinal
approach rating, It was controllable, adequate performance was attainable. Satisfactory
without improvement? Yes. Cooper Harper of three. There were ASE motions in the
longitudinal axis that were damped, not well damped, not lightly damped, kind of moderately
damped. I was getting about three overshoots with a moderate large amplitude response
from a pitch doublet. The lateral response was similarly three overshoots with moderate
amplitude. Rudder doublets resulted in no real large ASE excursions, kind of a slow delay
in low frequency response with very low amplitude. The lateral rating for the approach;
Controllable? Yes. Adequate performance was attainable. That's true. Satisfactory? Yes
for a three. Again with the control laws that we have, even though we have ASE problems,
pretty much close to hands off. There are some excursions through the turbulence. You
have to get into the loop which then pretty much makes it automatically a three. For the
lateral landing rating; Controllable? Yes. Adequate? Yes. Satisfactory? No due to
workload. It'll be a four, minor but annoying deficiencies. Mainly, inability to maintain the
desired track down the runway requiring moderate compensation for the pilot for the lateral
task. So a three, three for approach. Four, four for landing. For the CIR; pilot does not
alter control inputs as a result of flexibility. No. Number two; pilot intentionally modifies
... probably two. I didn't hold back a lot but I didn't want to excite that longitudinal mode
so I'm very subtly maybe holding back a little bit. So it's probably a borderline one-two,
we'll kind of call it a two. For the ride quality; Number one's not true. Number two no
they are objectionable. Number three, for that particular straight-in ... I'd say it's borderline
three-four and we'll go with a four on that. And the display answer is no.

Exposure 14

DATE: 22Oct97
PILOT: A
TASK: 2013

CARD: Lateral Offset Landing

Again exposure 14 off-set approach and landing, pilot ratings. The approach segment for
the off-set longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a
three. Comments for the straight-in apply. For the lateral; Controllable? Yes. Adequate?
Yes. Satisfactory? Yes. For the approach rating again same comments as for the straight-
in. For the landing, longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory
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withoutimprovement?No. I amgoingtorateit a fourhowever.Met desiredcriteriapretty
handily on the secondone and very closeon the first one. And not too bad over all.
Lateral;Controllable?Yes. Adequate?Yes. Satisfactory?No. Workload makesthat a
four,mostlydueto the task. Socommentshere,this is afairly well dampedconfiguration
andeventhoughI havemoderateamplitudeASE relatedmotions. Becauseit's damped,
you know you're going to getoneon thefirst turn into correct. I'm very aggressiveon
that. I've not at all changedmy aggressivenesslaterally. I go aheadand makethe one
motion ... I don't do it real abruptly. If you do it real abruptly,you get a larger ASE
response. I'm still not tailoring my motionstoo much. I did about what I would do
anyway.Yougetoneexcursionthat's dampedout,thenon you're correctiveheading,you
makeaturnbackto thefight. YougetanotherASE motion. It dampsout andthenyou're
settingupfor theflare. Probablyjust slightlycarefulin theflareso I don't exciteanykind
of longitudinalmotion but againbecauseit is fairly well dampedit's not as bad. So
generallyI thinkwhatI'm seeingis thatthebetterdamped...I will accepta largermotionif
it is well damped.TheCIR;Numberone,doesnot altercontrolinputs? No, just theway I
explainedthat,it probablyis not true. Numbertwo? Yesandit is not really lateral,more
longitudinalandthat'sreally in theflare. And thatis that veryprecisehigh gaintaskwhere
you don't want to takea chanceon anythinguncommandedhappening. When I say
uncommanded,if I makealongitudinalinput,I don't wanta largerresponsethanwhatI am
askingfor. Sowe'll gowith a two on thatbut mainly for longitudinal. And for theRQR;
vibrationsdonotimpactfidequality?No. Not objectionable?No. Mildly objectionable?
It's borderlinethree-fouragainandI will gowith afour. Displayquestionis ano.

Exposure14

DATE: 22Oct97
PILOT: A
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

This exposure14 flight director trackingtask, longitudinal rating; Controllable? Yes.
Adequate?Yes. Satisfactory?I'll sayYes. Give it a threefor longitudinal. For lateral;
Controllable?Yes. Adequate?Yes. Satisfactory?No. A four. Lateralworkloadis a tittle
bit higher. Againthesamecommentsapply to this configurationas others. Judgingthe
fight inputsto getaconsistenttrackcrossingrate,I'm constantlyhavingto varythe angleof
bankwhereassomeof thepitchmaneuversit's prettymuchmakean input andhold it and
youcangetaprettyconsistentpitch ratemoreeasily. ForCIR, I wouldsay,I didn't do any
alteringwhat-so-ever.I wasveryaggressiveanddidwhatI wantedto so that's aone. And
fidequality;certainlyoneandtwo probablydo not apply. It's borderlinethree-fouragain.
I'll go with a four but it is not too terribly bad and againI do prefer the betterdamped
configurations.

Exposure5

DATE : 04NOV97
PILOT: B
TASK : 1013
CARD: NominalApproachandLanding

PilotB,approachCooperHarper. Geeit reallywasn'tall thatbadonthe approach,I'd give
it a two. And on thelanding,a little troublespottingthedistance. I'd give it a four, for
landing.And lateral-directionalCooperHarperreallywasnot a big problem. Two for the
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approachandthreefor the landing. DASE CIR rating,don't think I had any,probably a
one.And ride qualitywouldbeathree.Anddisplays,I'd say,yes.

Exposure5

DATE : 04NOV97
PILOT: B
TASK : 2013
CARD: OffsetLanding

Exposurefive. This is the offset landing,longitudinal.Cooper Harper for Pilot B,
approach.I wouldsaythatit's a,probablyafour or five. Four, andthenfor landinga five,
causeit hadtroublegettinginto thebox with sink rateand touchdown. This is Lateral-
directional,that seemedto bemeetingthoserequirementsfor desired. I'd say give that a
three in both the approachand landing. DASE CIR rating,probably a two. DASE
influenceonridequality,ride wasnot a niceride. Somewherebetweena threeanda four.
Andprobablygiveit a four I guesswith ayeson thevisuals.

Exposure5

DATE : 04NOV97
PILOT: B
TASK : 3013
CARD: FlightDirectorTracking

Exposure,okayexposurefive, andthis isaflight directortrackingfor Pilot B. Longitudinal
CooperHarper,not a big problem. I think we'd have to say it's probably desired
performancewith a three. Lateral-directionalCooperHarper,I guessI'd haveto give it a
five,becauseof the,especiallythestrongreactionyou getwhenyou roll in andstop your
roll. With oppositeaileron,if you havea quickreversal. Quitea largestructuralreaction.
TheDASECIR,I'd sayprobablyatwo. And ridequality isnotverygood,actually. It was
probablyon theorderof afive. Yessir,display.Yeson thedisplay.

Exposure11

DATE: 12Nov97
PILOT: C
TASK: 1013
CARD: NominalApproachandLanding

Okay,exposureeleven,ILS offset approachto a straightin approachandlanding. Again,
thisis kind of aborderlinelevel oneleveltwo but I think theextraworkloadcausedby the
oscillationsperhapsdroveit into level two. That wasboth axes. Both longitudinaland
lateral-directional.The axesare fairly well matchedso typically what happensto one
happensto theother. In thiscasefor theapproach,controllable,adequate,satisfactoryand
I'm debatingon minimal compensationor moderate.Let's call it, for the approach,let's
call it minimal. Both axes,HQR of three. For the landing,it's not satisfactorywithout
improvement.Desiredperformancerequiresmoderatepilot compensation,HQR of four.
That's basicallyjust compensatingfor thevibrationsby relaxingon the stick. CIR, two.
RQR,four. No displayperturbationsnoted.Thatconcludesthesecomments.

Exposure11
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DATE: 12Nov97
PILOT: C
TASK: 2013
CARD: LateralOffsetLanding

Exposure11,Offset approachandlanding. Theapproachsegment,workloadis relatively
high. It is high in both axes. It is predominatelydriven lateral-directionallyby the
requirementto line up longitudinallyasbefore,thefinessegoing into theflare. I want to
say, in both axes,controllable,adequate,not satisfactory,desiredperformancerequires
moderatepilot compensation,HQR of four. For the landing,I'm gonnasplit thema tittle
bit. Longitudinalis controllable,adequate,not satisfactory.Desiredperformancerequires
moderatecompensation,HQR of four. Lateral-directionalwasa little bit worsethis time,
Controllable,adequate,not satisfactory.Adequateperformancerequiresconsiderablepilot
compensation,HQRof five. At onepointI hadtodeliberatelyrelaxonthecontrolsto avoid
gettingoutof phasewith it. So it's almostto thepoint wherecontrollabilityis an issueto
theextentthatI'm fighting for control. I'm not gonnadegradeit for thatat thispoint but
it's borderline.I couldn'trecallany involuntarycontrolinputsbut definitelythevibrations
impactedtheprecision.SoI'm gonnagiveit aCIR of three. I'd saywe're at thepoint now
wherevibrationsarehighlyobjectionable.I giveit anRQR of five. Particularlythat last
one,it got to thepointwhereI wasdeliberatelyrelaxingjust to let thevibrationsdie downso
that's a five. I didn't notice any effect of the displayhowever. That concludesmy
comments.

Exposure11

DATE: 12Nov97
PILOT: C
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

Okay,thisis exposureeleven,flightdirectortask.Lateral-directionalwasa little bit tougher
than longitudinal this time so I'm gonna give them separateratings. Longitudinal,
controllable,adequate,satisfactory,minimal compensation,HQR of three. Lateral-
directional,controllable,adequate,I think its worst thanthat. So I'm gonnagive it, not
satisfactory,moderatepilot compensationfor desiredperformance,HQR four, a threeanda
four. DASE, to someextent I'm modifying the control inputs, CIR of two. RQR,
moderatelyobjectionablevibrations,RQRof four. No displayimpact. Thatconcludesmy
comments.

Exposure18

DATE:19Nov97
PILOT: D
TASK: 1013
CARD: NominalApproachandLanding

Pilot D, exposureeighteen,nominalapproachand landing. Okay, the approachfor both
longitudinalandlateral-directionalwas satisfactorywithoutimprovement,three's fine for
bothof them. For the landing,adequateperformance?Certainly. Satisfactorywithout
improvement?Havingso manydesireds,it's hardnot to saythatit's satisfactorywithout
improvement.Theonly thing thatgetsit is, there'sstill thatfair amountof judgment. It
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workedoutwell twicethattimeandI washappywith it. Certainlygot desiredperformance.
Makethatafour for thelongitudinal. Satisfactorywithoutimprovement?Yesfor Lat. Dir.
andbring thatto a three. So four and a threefor longitudinal/lateral-directionalfor the
landing. ForCIR, thatwasaone. RQRtwo. Display?No.

Exposure18

DATE:19Nov97
PILOT: D
TASK:2013
CARD: LateralOffsetLanding

PilotD, exposureeighteen,lateraloffset. Okay,for theapproach.Longitudinalsatisfactory
withoutimprovement?Yeah,just for theapproachpart. Sothat'll bea three. For Lat. Dir.,
satisfactorywithout improvement? No. It's minor but annoying. Four, no problem
gettingthedesiredperformanceon this but certainlymoderatelypilot compensation.So
that's a three and a four longitudinal/ Lat. Dir. for the approach. For landing.
Longitudinaladequateperformanceattainable? Yes. Satisfactorywithout improvement?
No. Fivewoulddescribeit. I could consistentlyget adequatebut no matterwhat I do,
somethingslips out andI nevercouldget fully desiredperformanceout of it. So five for
longitudinal. I'll sayfive for theLat. Dir., also. Therewerenoproblemswith vibrations
andoscillations.It wasjustbasicairplanetypethings.CIR one. RQRtwo. Display?No.

Exposure18

DATE:19Nov97
PILOT: D
TASK:3013
CARD: CompositeFlightDirectorTrackingTask

Pilot D, exposureeighteen,flight directortracking. Okay, for the tracking. Satisfactory
withoutimprovement?I'd haveto sayno. LongitudinallyI'd give it a four and lateral-
directionalI'd give it a five. This is one of thosethat onceyou get behindit's almost
impossibleto getback. I actuallygot into an inadequateonetime. Justbarelyon thebig
one.As longasyoucankeeptheerrorsmallenoughthatasmallcorrectionwill saveit then
youcanjust keepit nailed. It's prettysensitiveto theorderor the sequenceof the subparts
of thetaskcomeup too. Sosomeof themeasierthanothers.In generalthough,four anda
fivefor longitudinal/lateral-directional.CIR, yeah,this timeI reallydidn't do muchin the
wayof modificationbut possiblya tittle bit so I'm gonnagivethis onea two on the CIR.
TheRQR three. Definitelymoreturbulencefeel up here. Display? I'll say no for the
usualreasons.

Exposure11

DATE: 03Dec97
PILOT: E
TASK: 1013
CARD: NominalApproachandLanding

PilotE,Exposureeleven,Nominal ApproachandLanding. Okay,I guessthebestthatwe
gotwasadequateperformancehere,I don't think it was thatbad,lets look at this onemore
time. Okay,thelastrunwedid westill only gotadequateperformancebut wewerecloseto
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desired,wewereaboutninefeetlongerthanthedesiredbox. ForsomereasonI'm havinga
hardtimeat theveryendgettingthe final pitch attitudefor touchdownwherewesettleon
therunwayanddon't float foreveranddon't landhard. Onething I noticedin this last run
hereis thatI gotagain,right in theflare,just beforewegot to theveryendpoint,I got a split
in gamma. It couldbepilot techniquebut for somereasonI'm havinga hard time with
predictabilityof pitchcontrolor maybeabetterwordfor thatis I'm havingahard timewith
predictabilityof gammacontrolright at touchdownand I'm either dropping it hard or
floatingdownthehighway. My perception,not somethingthat I know or am sureof is
thereis alittle bit of anerrorbetweenthedisplayedgammaandtheactualgamma.Maybeit
is not enoughto kick out the threshold. The other thing I think is hurting is there is a
tendencyto go high onglidepathtowardstheend. A coupletimeswe weregettingsplits
betweencommandedandactualgammaat 150feetandthenagainat 100feet. I havebeen
trying to use the glideslopeas a secondaryindicatorbecauseI am not sure wherethe
Glideslopeactuallyinterceptstherunway. I assumeprobablyat about1000foot andyour
goingto gohighin it at somepoint. Looking at thatandalsojust looking at theaimpoint
visuallybeforeI startto flare,I cankind of seeit movingbut it is alreadymovingalittle bit
becauseof the droop,anyway,I guessthat I don't feel that the airplaneflies ... The
controllabilityof theairplaneis indicativeof leveltwo flying qualitiesnecessarilybut based
on theperformanceI wouldhaveto at leastgiveit a five. So,for the landingtask we are
goingto giveit afive anda five. For theapproach... wegetbouncedarounda tittle bit so
I'm going to giveit a two and a two. The approachandinterceptphaseis really not a
problemat all. For controlinputsI'm goingto comedownandI guessI'm maybegoing to
giveit a two. I don't think thatthereis muchmodificationatall requiredbut I'll still giveit
a two,I guess.Forride quality,I guessI'm going to giveit a two for ride quality too and
I'm going to sayno on thedisplay. Youknow,flying this afterthe lastconditionthatwe
flew, I thinkmaybeI'm alittle moretolerantof thebouncingaround,I don't know,but this
configurationreallydoesn'tseemto bouncearoundtoomuch.

Exposure11

DATE: 03Dec97
PILOT: E
TASK: 2013
CARD: LateralOffsetLanding

This is Pilot E,Exposureeleven,LateralOffsetLanding. Okay,kind of like I saidon the
straightin task,thething thatreally bothersme aboutthisconfigurationis thatis seemsto
melike it fliesbetterthantheratingsthatI'm giving it. In fact,on oneof the offset landing
tasksherewegot all desiredperformancebut on all the otheroneswe got at leastsome
parametersin theadequaterange.ThethingthatI wastryingto determineis thatit seemsto
meright at the very last portion of the flare,just prior to touchdown I havea problem
controllinggamma.I don'tgetwhatI expect.I put thegammacuewhereI wantit to beor
at leastto commandedgammacuewhereI want it to be and sometimeswe're getting
momentarysplitsbutstill I'm notgettingtheoutcomethatI expect. I don'tknowif thereis
a lag thereor whator if it's just I'm gettingtired or it's my techniquebut anywaythe
predictabilityof thegammacontrolon thelatterportionof the flare is aproblemhererather
if it's meor theairplane.We did getadequateperformanceandthatputsus in the leveltwo
block basically. I'm going to give it a five and a five for both the approachand the ...
actually,I don't like splittingthesebut I'm going to give it a five longitudinallyfor both
approachandlandingandafour laterallydirectionally. I don't reallywantto do that,do I?
It's reallyhardto split up thetwo but yea ...as inconsistentas thatprobably seems,I'm
goingto do that. A four.., let metry thatagain. It's definitelyafive longitudinallyfor both
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approachandlandingandI'm just going to go with a five laterallydirectionallytoo. So,
five andfivefor approachandlandingboth. Comedown to theCIR andI'm going to give
it a two for controlinputsandI guessI'm goingto give it a twofor ridequality anda no on
thedisplayportion.

Exposure11

DATE: 03Dec97
PILOT: E
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

Exposureeleven,PilotE,FlightDirectorTracking.We're not reallygettingthebangshere
asmuchasyou do in theotherconfigurations.If I geta little too abruptwith the pitch I
can'tgetabang. Again,andI don't knowif this is just aholdoveror if I'm talkingmyself
into this or what. My perceptionis that it hasbeeneasierto track in pitch before,just
maybeslightly lackinginpredictabilityhere.That'sjust aperception,I don't think I could
put my finger on there. Is it satisfactorywithoutimprovement?After the first run I was
going to probably talk myself into a threefor minimal pilot compensation.We did get
desiredthesecondtimeandI'm goingto, I think I'll giveit a four. Is it satisfactorywithout
improvementis a big hardquestionto answerhere. Initially I wasgoing to say yes ...
there'ssomethinghereI can't quiteput my finger on hereandI know I that I shouldbe
able to and I'm sorry that I can't but ... I think basically I'm just not getting the
predictabilityout of hereI wantedandI would like to see. I'm going to giveit a four on
bothandI'm goingto giveit a two for theCIR, atwo for theride qualityanda no on the
displayquestion.

Exposure13

DATE : 10Dec97
PILOT: F
TASK : 1013
CARD: NominalApproachandLandingTask

Okay,Pilot F, December10th,exposurethirteen,the straightin task.Not too bad of an
airplane.Youcanbangit if youwantto but with normalsmoothcontrol,maybenot normal
smoothcontrol,if I knewnormalsmoothcontrol for thesevehicleswith thebendingmodes,
it worksout good.Ridequalitywas,youknow,not too bad.Youcoulddefinitelyfeel the
structuralmodesbut probablynot too objectionable.Thepilot ratings,longitudinal,for the
straightin taskis, for theapproachnow,let's just giveit a four. Not too bad.And for the
lateral,againnot toobad,let's giveit a four. Okay,andthelanding,longitudinal,now I've
gotto giveit a five becauseof myperformance.And thelateral,I thinkwecangiveit a four.
Okay,theDASE,it's kind of aone,two but it's a twobecauseI'm ... you can't be rough.
Youhavetobesmooth.And theride,it's amarginalto three,four.Whatwill I giveit? Let's
giveit a three.And thedisplay,noproblem,theansweris yesbut it's just theQSAEdroop.
Okay.

Exposure13

DATE : 10Dec97
PILOT: F
TASK: 2013
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CARD: LateralOffsetLanding

Okay, theoffsettaskfor exposurethirteen.Againnot toobadof anairplane.Not muchof
impactof theDASE on thecontrollabilityof theairplane.Justhaveto think aboutbeinga
little bit smooth.In factnotevenmuchtherefor normalcontrolinputs.It's reallynot bad.A
little bit of arideproblembutagainnot toobadthere.Andso,I think, for theapproachnow
which includestheoffsetmaneuver,longitudinally,let's ... well I'm going to makethat a
fivebecauseof thedisplayissue.And thelateral,I'm goingto makeit a five becauseof the
difficulty of theoffset task.What I meanton thatfive on thelongitudinal,you know,you
reallycan'tusethatdepressedpitch lineto helpyou.Sothat's reallya displayissue.Okay,
landing,I reallygotonethat'sinadequate,I'm notgoingtobeableto throw it out,it's only
acoupleof feetout,solet's giveit a five. And lateralfor the landing,yeah,it's not too bad,
onceyougetsetup.Yeah,I've seemedto havefoundthetrackfor theoffset.Let's giveit a
fouragain.Okay,theDASE,I think,will bethesameagain.Yeah,a two andthreeandyes.
And theyeshasaQSAEonit. Thewigglesdidn't botherme.

Exposure13

DATE : 10Dec97
PILOT: F
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

Okay,theflight directortask.I didnotice,asI've notedearlier,thebandpasson thelateral
controlis just, it's prettyhardto keepup with thatlateraltask,keepingit in the smallcircle
anyway.SothatI hadatendencyto bangtheDASEtherelaterallya coupleof times.Really
didhaveto backoff alittle bit. But longitudinal,I didn't noticeanyproblemsandlet's give
it a four,longitudinally.And laterally,let's giveit a five becauseI really consciouslyhad to
becareful.Okay that's reallykind of becauseof theDASE. Okay,theDASEratings are,
it's agoodstrongtwo.And theride, I'm going to giveit a four becauseI wasbangingthe
lateralDASEthereprettybad.Noproblemson thedisplay.
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Configuration 14 Modal damping increased to 0.30 for modes 1 - 4,

damp8

Exposure 16
DATE: 22Oct97
PILOT: A
TASK: 1014

CARD: Nominal Approach and Landing

Longitudinal approach rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a
three. No real problems there. The quality of this configuration, just qualitatively seems
similar to exposure eleven. Both the longitudinal and lateral axis are well damped. About
one and half overshoots to an abrupt input, and medium amplitude -not too bad at all. The
rudder really had no effect. With large rudder inputs, I got a fairly slow response but no real
aeroelastic responses. One thing interesting, if I held rudder to generate a turn through
dihedral effect, when I took the rudder pedal out with hands-off the stick we seemed to roll
in the opposite direction kind of to a larger degree than I would have expected. That's
probably nothing, just toss that out. The lateral rating up and away; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes for a three also. No problem at all in either axis for the
landing. Longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes.
Cooper Harper of three. Again, two nice landings. I felt in control. No real problems there
and very good performance so it warrants a three. For the lateral rating; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes, a three also. For the CIR ratings; One is appropriate. I
don't do anything out of the ordinary, as far as this task. This task does not call for abrupt
inputs and so therefore I'm not going to trigger really too much of the aeroelastic modes
since I make some high gain inputs in the flare, they're not really large enough amplitude or
abrupt enough to really cause any problems. For the RQR, one does not apply. Probably a
three. There is just enough on the up and away and enough turbulence excitation, that it
probably ... it would be nice to take care of its self. A one and a three for the CIR and RQR
and a no for the display.

Exposure 16

DATE: 22Oct97
PILOT: A
TASK: 2014

CARD: Lateral Offset Landing

Longitudinal approach rating; Same comments apply as apply to the straight in, a three.
Lateral rating; Similar, same comments apply, a three. For the landing; Controllable? Yes.
Adequate? Yes. Satisfactory without improvement? No. I'm going to rate it a four even
though I did not get clearly desired performance, I blame myself for that, not the
configuration. I had really good position and slightly firm or really good H-dot and slightly
long, so I'll use my discretion there. For the lateral; Controllable? Yes. Adequate? Yes.
Satisfactory? No, for a four also due to the workload. I felt real good in this configuration.
I did whatever inputs I wanted. I felt real good in the correction turn. Part of the rating of
course for this task includes 250 feet on down and the longitudinal-lateral cases both were
desired performance, I believe, all the way up to the flare so I think you have to give some
credit for that, even though the performance metric may slightly disagree with what I'm
rating it. For the CIR; I did not do anything different for this so it's a one. For the RQR;
probably number three is appropriate, just desirable to improve it a little bit but really not too
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bad.Againthewell dampedconfigurationseventhoughthereareASE motions,seemto be
whatI prefer. Andno for thedisplay.

Exposure16

DATE: 22Oct97
PILOT: A
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

Longitudinalrating;Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor a three.
Lateral;Controllable?Yes. Adequate?Yes. Satisfactory?No for a four, little bit higher
lateralworkload. Nice longitudinal. CIR; One. No changesin RQR. I wouldprobably
ratethatatwobecausethetaskis fairly ...The taskkeepsyou fairly busy. It's thekind of
workloadwherethosemotionsdon't really ...theydidn't botherme. I didn't perceiveany
kind of ASE motions.It wasmorejust motionsfrommy abruptinputs. Displayquestion?
No.

Exposure14

DATE : 05NOV97
PILOT: B
TASK : 1014
CARD: NominalApproachandLandingTask

Okaythis is exposurefourteen.Fourteen,thestraightin approachandlanding,longitudinal
CooperHarper. Seemto be just a little long, otherwiseall desired,mostly desired. I'd
guessI'd haveto giveit a three.Actually,I cangiveit a two in theapproachandathreeon
the landingfor longitudinal . The lateral-directionalseemedto fine. A two for both
approachandlanding. TheDASEinfluenceon controlinputs,therewassomeeffectbut it
wasminor. I'd giveit a two,I guess.And theride qualitywouldbe a two. And no effect
onthevisualdisplay.

Exposure14

DATE : 05NOV97
PILOT: B
TASK : 2014
CARD: OffsetLandingTask

This is exposurefourteenand this is the offset landing. Approachand landingCooper
Harpers;nothingexceedinglyannoyingaboutthecontrolresponse.I'd haveto giveit, like
a threefor theapproachanda four for the landing. Samething for lateral-directionaland
theDASECIR ratingwouldbetwo. And theridequality,probablya two,andno influence
on thedisplays.

Exposure14

DATE : 05NOV97
PILOT: B
TASK : 3014
CARD: FlightDirectorTrackingTask
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Exposure fourteen, flight director tracking task. Longitudinal Cooper Harper; looks like
about a three to me with desired performance. And lateral was a three also. I guess I'll call
it a one on the DASE CIR rating and the ride quality, a three. I guess I'd have to say yes on
the aeroelastic display perturbations.

Exposure 7

DATE: 12Nov97
PILOT: C
TASK: 1014

CARD: Nominal Approach and Landing

Exposure seven ILS offset approach, straight in landing. Very pleasant configuration. I
feel like I'm basically looking at the baseline airplane. Very little impact of DASE at least
from a perception standpoint. Seeing as how this task is a relatively simple one I don't have
a problem with level one in terms of the work load that I saw. It's controllable.
Longitudinal and lateral-directional, about equal work load on those, for the approach. I'm
gonna give it for the landing too, "cause I don't think there was significant degradation on
the landing phase. Controllable, adequate, and satisfactory, minimal pilot compensation,
HQR of threes. Four threes there. DASE, one. I didn't notice myself altering control
inputs for flexibility. RQR, two, Perceptible but not objectionable, no improvement
necessary. It's tough to say. If you told me that was moderate turbulence. Light to
moderate turbulence, I might not even think I had DASE turned on. Since you're telling me
it's light turbulence and it feels a little bit more or stronger than light turbulence. That's
how I'm noticing it but it's certainly not overly objectionable. No display perturbations.
That concludes my comments.

Exposure 7

DATE: 12Nov97
PILOT: C
TASK: 2014

CARD: Lateral Offset Landing

Okay exposure seven, the offset landing task. This is a difficult task. Again, what I'm
seeing, terms of the way it feels, baseline performance. The errors that are occurring are due
to the task and work load and just the luck of the draw basically. The approach was more
difficult than the landing down to fifty feet. But the landing task is kind of exacerbated by
what you did in the approach. I'm not getting set up as well as I did in the straight in. So,
I'm fighting in both phases. So again, I think I'm going to give the same rating in both
approach and landing. The approach because of the difficulty of the task and the offset, and
the landing because of the difficulty in making corrections for what I'd drove myself into in
the approach. Longitudinal, lateral-directional are about equally difficult. Lateral-directional
of course is predominately associated with the line-up right down to the touchdown. You're
working line-up all the way down. Longitudinal of course is the trade off between distance
and sink rate at touchdown. It's controllable, it's adequate, I think deficiencies warrant
improvement. This is one of those again, where I think it's too harsh to say adequate
performance requires considerable compensation. So I'm going to give it fours all around,
for both longitudinal and lateral-directional in both phases, so four fours. CIR, I'm not
intentionally modifying inputs for vibration. CIR is one. RQR, perceptible but not
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objectionable vibrations, two just like before. No display perturbations noted. That
concludes these comments.

Exposure 7

DATE: 12Nov97
PILOT: C
TASK: 3014

CARD: Composite Flight Director Tracking Task

Okay, exposure seven, flight director task. Relatively pleasant, and minimal compensation.
DASE handled it for any oscillations that were there were not objectionable, even right up to
and including fairly aggressive inputs on the second ran. I'm reluctant to say compensation
was not a factor however. It certainly was minimal. This is another one where if I could
give half ratings, I probably would be tempted to. Okay, longitudinal, lateral-directional
about equally difficult or equally nondifficult. It's controllable, adequate, satisfactory.
Minimal pilot compensation, threes for both. CIR ... (If we allowed half ratings what
would you give it?) Two and a half. I didn't alter my control inputs as a result of aircraft
flexibility. CIR is one. I can't say that I didn't notice the vibrations. So occasionally,
particularly with the aggressive inputs, I noticed it. So I'm gonna give it an RQR of two
again. No display impact. That concludes these comments.

Exposure 06

DATE: 17Nov97
PILOT: D
TASK: 1014

CARD: Nominal Approach and Landing

Okay, this is the first use of exposure 6, nominal approach and landing. Okay, pretty easy
on approach, longitudinal and lateral-directional were threes, all the usual reasons. For the
landing: Longitudinal, adequate performance? Yes. Satisfactory without improvement?
I'm going to say no and just as a comment, right at the end I started to see just a tittle bit of
oscillation that probably was a little bit of ASE getting in there but I land a tittle bit long but
I'll turn the comer at: Is it satisfactory without improvement? No. However, I think I'd
give that next question between a four and a five, I think I'll have to stick with a five on that.
And for the lat/dir.: Satisfactory without improvement? No. But that would be a four, it
was not ... the problem I had was with the pitch so, yeah, I'll stick with that. So,
longitudinal five, lat/dir, four, CIR, I'll say two. Just a very minor modifying of the control
input, hardly any. RQR two also, that was more light chop it felt like than some of the
others have. The display no.

Exposure 06

DATE: 17Nov97
PILOT: D
TASK: 2014

CARD: Lateral Offset Landing

These are comments for Exposure 6, Lateral Offset Landing. For approach: Longitudinal
and lateral-directional certainly adequate performance obtainable. Not satisfactory without
improvement. The lat/dir, is what kind of got me there and I don't know whether that was
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just my not fighting it or not staying up with it or what but I managed to overshoot that one
time and boy, once your out of parameters, getting back to them is tough. I think I'll do two
five's for the approach on longitudinal and lateral-directional and I don't know if it was
ASE or just control power how quickly you move this big hummer over there. Okay, for
the landing: Longitudinal Adequate performance obtainable? Yes. Satisfactory without
improvement? No and here near the end I would make a quick input trying to save a sink
rate and that would start an oscillation and then I would kind of hold what I had to let that

settle out before I continued on and that usually ended up putting me long. That's a fair
amount of compensation so, I think for that one I'll probably end up adequate performance
probably, barely routinely do but it's ... that's extensive pilot compensation, six. The
lat/dir.: Satisfactory without improvement? No and I'd say five on the lat/dir. Lat/dir. kind
of got me in trouble on one of them but I think that was with a little more compensation that
would not have been a factor. Control ... yes I would say that I did modify my inputs to
avoid it especially after I saw the first oscillation in the flare and pitch so I definitely would
have to say that would be a two and that is really what was starting all this so it kind of
effected my precision, so I think a CIR of three on that. And as an aside, that was in pitch I
didn't see problems in lat/dir, but I did see a lack of precision in pitch. For the RQR:
Cockpit vibrations? Again, because of what I saw in pitch again, I think a four on that. I
think improvement is warranted on it. Nothing there to cause great problems but that's one
of those things, I don't know I might have been close to the edge on that one. I'd feel best
giving that one a four and I didn't see anything with the displays, so no.

Exposure 06

DATE: 17Nov97
PILOT: D
TASK: 3014

CARD: Composite Flight Director Tracking Task

Okay these are comments on Exposure 6, flight director tracking. Longitudinal: Certainly
adequate performance and satisfactory without improvement ... no, I think I'll turn the
comer on that and call that a four. I did get desired but some extra special work was
involved however. Satisfactory without improvement for the lat/dir.? This one again all I
had to do was get a little ways out and trying to get it back I had a hard time especially on
reversals on that one so one I had was adequate and one was barely desired so, I think I'll
leave that a five. Somebody wanted to really complain, I think I could make that a four but I
think five best describes it. It's a good five. Okay, CIR ... I don't think I modified an
awful lot but I did some so I'll say a two on the CIR and on that one I'll say RQR of three.
If would be nice to improve it but it certainly is not a big item and it was mildly
objectionable and display no.

Exposure 5

DATE: 03Dec97
PILOT: E
TASK: 1014

CARD: Nominal Approach and Landing

Pilot E, Exposure 5, Nominal Approach and Landing. For the intercept, again it is pretty
much a non-event. There was a little bit more bouncing in this one then the last one. Seems
like I could ...with an open loop input I could excite something in pitch more than I could in
roll. I'd probably go with a two and a two for the intercept phase. For the approach phase,
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I probablywouldhaveatendencyto gotwo andahalf here. If I haveto pick one,I guessI
haveto saytwoandtwo,I guess.Theonly thing thatI notedwasthatit seemedlike in the
pasta wholethreedegreeglidepath. It seemsasif I could pretty muchjust set thepitch
targetonathreedegreelineonceI wasestablished.And herefor somereasonit seemslike
I havea tendencyto drift high while it's on thatthreedegreeline. I know it's the same
glidepaththatwehavebeenfollowingall along. I notedthaton bothapproaches,especially
lowerto thegroundnearthefinal segmentof theapproachwith thelastfourhundredfeetor
so,thereis atendencyto drift high,youhaveto correctfor it. I amnot seeinga split in the
cueseitherbetweenactualand commanded.We got desiredin the first touchdown,the
secondtouchdownwegot desiredexceptfor theH-dot and we got adequateand I could
kind of seethatcomingbecauseI gotasplit andI shouldhavebroughtthe actualflight path
vectorup a tittle bit. That is somethingto note, I guessjust for day-in and day-out
operations.Especiallysincethepilotswith thisdisplaywouldtendto fly flight pathvectora
lot sincethat'swhattheyfly duringthe majorityof theflight. In thatflare therewhenyou
getthesplit in theCue,I shouldhavebroughtit upandI knewthat. I didn't do it ... it was
not thatbig of a split or thatbig of a dealbut it is somethingto consider. I guessfor the
landing I'm going to go with a threeand a three. Youhaveplenty of aids to help you
determinewhatis goingon. Thereis nothingthatis reallycausingyou to exciteanything
that'sreally too detrimentalto thetaskhere. Moving downto theDASEcontrol inputs,I
wouldprobablyreally besomewherebetweena oneanda two. I don't know thatI really
intentionallymodifiedmycontrolinputsthatmuch. I wasa tittle bit moretentativein pitch
inputsjust becauseof whatI hadseenjust puttingin somesmall inputs,small but abrupt
inputsouton theinterceptphase.I guessI'd probablygowith atwo anda two. A two for
controlinputs,although,I'm awfulclosetojustgiving it aonethere. I wouldgo with a two
for ride qualitiesandI guessI'm goingto sayno on thedisplay. Although,I'm not really
surewhyweweregettingthesplit in thecueandwhy weweredrifting high on thelastpart
of thefinal approachphase.

Exposure5

DATE: 03Dec97
PILOT: E
TASK: 2014
CARD: LateralOffsetLanding

Pilot E,Exposure5, OffsetLanding. I guessfirst ... just asa comparison,I thoughtthis
configurationwasslightlymoredifficult thanthelastconfigurationjust becausetherewas
moreperceivedturbulenceto me and more of a perceptionthan necessarilyreally an
observation.I did feel like therewasatendencywhereif I madearealsharppitch input that
I could maybeexcite a little somethingbut that was more of a perceptionthan an
observation.Duringmostof thetaskI neverreally ...I don't think I everreally sawmyself
excitinganything.It wasjust kind of afeelingin thebackof my mind,I guess. So,maybe
I wasjust a tittle moretentativethanI normallywouldhavebeen. The approachphase,I
think is fine andI giveit a two andtwo. Let me backup. Again,I think there is a big
learningcurvebetweenyesterdayandtoday. I wouldprobablysay it is a four anda four
andI do thatfor boththeapproachphaseandthelandingphase.Soafour, four, four anda
four. FortheDASE,againI'm kind of split betweenaoneandatwobut I will probablygo
with a twojust becauseof thatperceptionI mentioned.I kind of wantedto be alittle bit
tentativein pitch although,againthatwasmoreof aperceptionthanreally an observation.
Thenfor theride quality,I wouldprobablysayatwo. I don't think therewasanyimpacton
thedisplaysorby thedisplays,sono.
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Exposure5

DATE: 03Dec97
PILOT: E
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

PilotE,Exposure5,flight directortracking.Okay,my perceptionI guessfirst of all is there
almostseemsto mealmostto bealittle bit of acliff if I gottooabruptwith thestick. All of
thesuddenI got realjerky responses.Whereasaslong asI wasin a smaller,slowerinput
band theairplanewasverypredictableandfairly responsive.It seemedlike if I increase
thatinput ... thesizeof the inputjust a little bit theairplanebecamemoreabruptand less
predictable.So,a little bit of a tendencyto backoff on my gainstherea little bit. There
wereacoupleof timeswhenI felt whatI wouldcharacterizeas alittle bit of a galloping. It
wasparticularlyonapushoverthat,whereI wasalittle bit abrupt. Therewerea coupleof
timeswhentherewasa slight tendencyto ... at leastit impactedtheinput I wasmaking,if
notmaybeaddedor detractedfrom theinput but thatwasonly whenI wentwith a more
abruptinput. I would probably ...wegot adequateone time,desiredanothertime. Is it
satisfactorywithout improvementis kind of a big question. We did get the desired
performancein thesecondrun,wealmostgot it on thefirst run. I amkind of looking atthe
minimalversusmoderatecompensationthere.Also, I'm on theborderlineof answeringthe
question"Is it satisfactorywithout improvement?"I think that I wouldprobably ... just
because,andagainthis is my perception,just becausetherekind of seemsto besomewhat
of a little bit of acliff there,I guessI will maybego to a four. Although,I couldreal easily
talkmyselfintogiving it a three,I'm goingwith afour andafour. Again,the little cliff that
I perceivedwasin pitch,not in roll. Comingdownto thecontrolinputsDASE,looking at
thetwoof thethreedescriptors,pilot intentionallymodifiescontrolinput? Thatis definitely
true. Cockpit vibrationsimpactprecisionof voluntarycontrol inputs? That occurred,I
think. I wouldreallyhaveatendencyto gothetwo anda half routeherebecausetherewas
someimpactonmy inputs,I believebut theywererealminimal. I think if I probablyhave
topick oneor theotherwewill gowith thethreehere.RideQuality? I'll probablygo with
athreeherealso,just because,again,especiallywhenI wentthroughthecliff, youkind of
getthebangingandthebouncingaround. And the answer,doesthedisplayperturbations?
I wouldsayno.

Exposure1

DATE : 08Dec97
PILOT: F
TASK : 1014
CARD: NominalApproachandLandingTask

PilotFexposureone,configuration14nominalapproachandlanding.This is exposureone,
Pilot F, this will be thepilot rating,the CooperHarperpilot rating for the straightin to
landing.I washavingalittle bit of aproblemwith theX andtheH dot tradeoffasI seemto
havein all of thesesimulations,soI gotonein desirableandoneshortandonelong. So it
is definitelyadequatebut not satisfactorywhichputs this us in the four-five-six and we
didn't get desiredperformanceso that puts us into a five and so let's give it a five.
Moderatelyobjectionabledeficiencies,adequateperformancerequiresconsiderablepilot
compensation.Oh We wantseparate?Okay,so that's for longitudinal andfor lateralfor
this task, we definitely had satisfactoryperformanceand I don't think I noted any
deficienciestherealthoughI reallydidn't perturbthesystemto seeif therewereany.Let's
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giveit, for thelateral,well let'sgiveit a two.With a questionmark. Actuallymy confidence
levelis low becauseI really didn't investigateit. I'm sorry,actuallythatwasthelanding.
Let's backup then.Landing,let's see,this ispilot's rating,we've got somemoreratingsto
go too don't we?Okayso,landing,lateralandlongitudinal,sayfive andtwo. And so now
wewantapproach.Two ratingson approach?Okay so wedid geta chanceto look at the
laterala little bit on theapproachanddidn't noticeanydeficiencies.Let's giveit a three.
I'm ratingthewholetaskfor theapproach,right? Abovetwo hundredfeet.Yeahyeah.It's,
maybeeventhreeis alittle bit strong. Let's giveit a four becauseyou know it's just raw
data.I've got to doalot of sittingthereandfiguringoutwell do I turn left, turnfight to get
on.Solet's give it a four for the lateralfor theapproach.And longitudinal,I wasdefinitely
desiredperformance,I believe. Downto twohundredfeet andagainI'm going to giveit a
fourprimarilybecausethediscrepancybetweenthecommandandactualastheflapsextend.
It causesyou to haveto compensatea little bit in there.So let's give it four, four for
approach.Okay,still going.I've got to getmy matrix figuredout here.Landingapproach
... Okay,now we are into a new gamehere. So wehavetwo new scales.How many
ratings?Okaysolet's giveit the... whatdo you call it? TheDASE control. So control,
this is anewonesolet's takeit easy.Pilot doesnot ... Do I givehalf's? (No. But you can
describeHalves.) Let's giveit a twobut it is aweaktwo.It is somewherebetweenoneand
two. Youarereally just kind of smoothingit out a little bit but hardlyperceptible. Not
muchof a problemthere.Okay so that's a two minus.And for theride quality,I would,
let's giveit a three.Hold on. Moderatelyobjectionable,improvementdesired.Yeahit's a
three.I've riddenonairplanesasbadasthatbefore. ( Okay,andthedisplays?) Okay,that
is yesor no. Huh? ( Do aeroelasticdisplayperturbationsimpacttheprecisionwith which
thetaskisperformed?)No! Wheredid youseethat? (At theverybottom.)

Exposure1

DATE : 08Dec97
PILOT: F
TASK: 2014
CARD: LateralOffsetLanding

Pilot F, exposureone,configuration14,lateraloffset landing.Okay,Pilot F, that was the
offset landing task for exposureone, the CooperHarper pilot rating.We will do the
approachfirst this time,asoppositethelasttimebut let's dolateralfirst. And sinceit was
... let's seenow,theoffset is in theapproachisn't on here.Okay, that is a pretty tough
task. Andobviously, laterally,I'm just gettingadequateperformance,So it puts it in the
four five six ... Yeah let's give it a five. Okay so that's a five. And longitudinally, it's a
pretty dam tough task too particularly with that depressed pitch line not where it's supposed
to be. You know, a lot of things need to be improved on this. The actual structural modes
aren't too too bad here but there is just some rigid body problems. Lets give it a five. Oop,
Oop. Oop. This is approach Isn't it? Standby. Up to fifty feet, yeah, no it's definitely a
five because, you know, it's got that erroneous depressed ... display is goofed up. Now on
the previous run, we need to go back and revisit that too. Okay, lets do lateral first. And ...
assuming I'm set up at fifty feet it's no problem, but if I'm not ... Okay, now on the
approach for lateral I said I was ... what are you using for performance metric for approach
lateral. Is that the plus or minus half a dot? That's easy. Yeah, see, I think, there is the
problem, you have the hardest part of the task with no metric. Yeah, yeah. You need some
sort of metric, how well do you end up, you know, laterally at fifty feet or something
because if my ILS tracking was, I'm sure, within the plus or minus half a dot but still it's a
very tough task and just based on work load I certainly wouldn't give it any thing better
than a level two. What have the guys been doing there? What would you like us to do
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there?UsetheILS trackingastheratingfor the approach?Now you wouldhavemadethe
breakattwohundredfifty feetinsteadof fifty feet then. So I haveto kind of rateit on the
work loadin theoffsetandin thatI don'thaveaperformancemetric, yeahof theapproach.
Okayso it's still a five. Let's leaveit thatway.Okay now we're downto thelandingand
now I've got a httlebit of a problembecauseit's so contingentonhow well I did on the
approach.But obviouslyfrom my landingtouchdownsI'm only making adequatewhich
forcesus into a level two and also the performanceforcesus into a five on the lateral
landing.Longitudinal landingwe arealso forced into a five becauseof the touchdown
distances.Okayfive andfive. So we've got four five's there,that's prettygood.Okay the
DASE,thecontrol, okay it's a httlemoreapparentherethanit wason the straightin just
becauseof theincreasedcontrolactivity.Butstill let's giveit a two, it's not bad.Theride is
three.Okaynowthedisplayfor theoverall,youknow theflexible body partof thedisplay
isn't bad,Dave,but theQSAEis objectionable.Doyouwantmetoratethator do you want
just theflexiblebodypart?Sure,sure.Soon thedisplay,andIrene,on thepreviousoneon
thedisplay,let's gobackandchangethat, thatshouldbea yes. And it's thequasipart of
it. Whatdoyoucall that?TheQSAE,quasisteadyaeroelasticeffects,yeah. Okay andthis
will beayes.Quasisteadyaeroelasticeffects.Okay,vibrationsnoproblem.

Exposure1

DATE : 08Dec97
PILOT: F
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

PilotF,exposureone,flight directortrackingtask.Okay,this will be lateralCooperHarper
rating for the flight directortrackingtask on exposureone,for Pilot F. Looks like our
performanceon tworunstherewasdesiredbut,is it satisfactorywithoutimprovement,aswe
getup thatfar, andI wouldsayno. Okay,now this is lateralCooperHarper.I amgoing to
giveit a five becauseof the ... well shoot,you wantmeto put thatinto theDASErating,
don't you? No, not necessarily,no. Overall,which is whattheCooperHarperis here,
it's moderatelyobjectionabledeficienciesbecauseI'm not gettingany leadon what to do
with the controller, with the inceptor, so thereforeI end up makingthoroughlyabrupt
inputs which is causingthethingto bangarounda littlebit, particularlylaterally.So let's
giveit a five.Longitudinally,it didn't seemto bequiteasbad.Let's giveit a five,just two be
conservativefor thesamereason,thatobviouslytheperformanceis okaybut thenwe are
effectingtheride quality too much,with the aircraft.DASE. Control also,that shouldbe
reflectedherealso.Okay,let's giveit a two with thecomment,this is on thecontrolinput
DASE,with thecommentthatI reallydidn't havemuchtimeto modify my ... two says,
pilot intentionallymodifies,so I didn't havemuchtimeto modify it if I wantedto track
tightly.I wouldhavelikedto havemodifiedit. Okay,ride is, let's giveit a threeagain.And
thedisplay,wedon'thavethequasi steadyproblemhereobviouslysinceI'm displaying...
meetseveralof them. Do aeroservoelasticdisplay ... lets put down no becausethe
vibrationsdon't seemto becomingthroughenoughand the quasisteadyis not a factor
here.
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Configuration 15 Modal damping increased to 0.30 for modes 1 & 3,

damp9

Exposure 3

DATE: 20Oct97
PILOT: A
TASK: 1015

CARD: Nominal Approach and Landing

This for Exposure number three, the task rating for the straight in approach and landing.
Longitudinal approach rating, controllable? Yes. Adequate? Yes. Satisfactory without
improvement? Yes, Cooper Harper of three. Some significant ASE effects however
longitudinally they were not too pronounced. They were more excited laterally. Exposure
two by contrast seemed to have equal lateral and longitudinal excitation but this one seems
to clearly favor the lateral axis for its excitation. For the lateral rating for the approach;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes it was, Cooper Harper of three
again. Yes I stick with a three for the lateral rating. No real problems controlling the task,
very good criteria. Again, though, the lateral inputs do excite the ASE motions more
prominently than the longitudinal inputs. For the landing, longitudinal rating; Controllable?
Yes. Adequate? Yes. Satisfactory without improvement? I'll say no and go with a Cooper
Harper four. I met the desired criteria but probably not as ... a little bit of a work load and I
think even though it is a longitudinal rating, I think my longitudinal performance was
desired but not solidly desired and basically there were not too many ASE problems that
caused that, It's just the way it worked out on this particular set of tasks. For the lateral
rating; Controllable? Yes. Adequate? Yes. Satisfactory without improvement? I will say
no also and give it a four. Basically, I think the ASE effects did effect the rating, in that
there are some significant motions with lateral inputs. So a three-three, four-four. For the
DASE influence on pilot control inputs, CIR; Pilot does not alter control inputs as a result
of aircraft flexibility. That's not true. Pilot intentionally modifies control inputs. That is
true. Cockpit vibrations impact precision of voluntary control inputs. That's not true. So
that's two for CIR. DASE influence on ride quality. Cockpit vibrations do not impact ride.
That's not true. Number two, perceptible but not objectionable. That's not true. Three,
moderately objectionable, improvement desired. That's not true. Four, Cockpit vibrations
are moderately objectionable, improvement warranted. This is very similar to exposure
two's configuration, both of these are borderline four-five's. I going to rank this a five
again also because certainly this configuration, in my opinion, ever so slightly worse than
exposure two, however the ratings are fairly the same although I think the Cooper Harpers
may be slightly worse on this one. Yea, I gave the other one three, three, three, three and I
gave this one three, three, four, four. And for the question no problem with the displays?
No.

Exposure 3

DATE: 20Oct97
PILOT: A
TASK: 2015

CARD: Lateral Offset Landing

Approach longitudinal rating; Is it controllable? Yes. Adequate? Yes. Satisfactory without
improvement? Yes, a three. Same as before, comments apply. Lateral rating, for the
approach. Controllable? Yes. Adequate? Yes. Satisfactory? Yes. A three also. For the
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landing,andthelandingstartsatthecorrectionpoint of 250 feetaltitudeandon down. for
longitudinalrating;is it controllable?Yesit is. Is adequateperformanceattainable?Yesit
is. Is it satisfactorywithoutimprovement?No it is not. I do how everfeel that it was
borderlineadequate.The secondlandingI think wasmore representativesinceI kind of
misplayedtheflarecueandthepoweronthefirst one,soI will giveit a four for longitudinal
basedon workload. Lateralrating;Controllable? Yes. Adequate? Yes. Satisfactory
withoutimprovement?No, that'salsogoingto bea four andthat's dueto workloadin the
offsetcorrectiontask. A lot of workloadrequiredto get it into the desiredbox. It is just a
hardtaskto dobut no real problems. I wasconcernedinitially thattheASE effectsmight
makemetoobenignwithmy inputsbut endedup being fairly aggressive.I did tone them
downalittle bit andI didn't seemto havethatbig aproblemlaterallyasI wasanticipating.
So thelateralASE effectsaredefinitelymoreof a nuisancethanthelongitudinalbut they
did notseemto beenoughtoreallyeffecttheratingthattime. Soa threeanda three,a four
anda four. For theCIR rating;Numberone is not true. I did haveto altermy inputs.
Numbertwo,I did intentionallymodify themto avoidexcitation. That's correct. Number
three;I don't think it impactedtheprecisionof voluntarycontrol. So let's giveit a two for
CIR. It appearsthata little trendisdevelopinghereonthisrating,it isdifficult for me to get
pasta two. For the RQR, cockpit vibrationsdo not impactride quality. It's not true.
Perceptiblebut notobjectionable?Not true. Cockpitvibrationsaremildly objectionable,
improvementdesired. Not true. Cockpitvibrationsaremoderatelyobjectionable.That's
probablytrue,a four. So let's stick with a four on that. Thatoffset taskendedup better
thanI thoughtit would. I thoughtit wasgoingto bealittle morecolorful. So athree,three,
four,four for theCooperHarper'sandatwo anda four. And thequestion;displays?No,
noproblem.

Exposure3

DATE: 20Oct97
PILOT: A
TASK: 3015
CARD: CompositeFlightDirectorTrackingTask

Longitudinalrating; is it controllable?Yesit is. Adequateperformanceattainable?Yes. Is
it satisfactorywithoutimprovement?No. I'll ratea four. No I'll takethatback,Yesit is
satisfactorywithoutimprovement,I'll rate it a threefor longitudinal. The lateralrating;
Controllable?Yes. Adequate?Yes. Satisfactorywithoutimprovement?No, a four. I met
thedesiredcriteriabut thereis definitelymoreof an impacton ASE perturbationsin the
lateralaxisandit translatesto poor performancein the lateralaxis. So longitudinally it
wasn'ttoobad. A threeandthenlaterallya four. For theCIR rating,Numberoneis not
true. Numbertwo,pilot intentionallymodifiescontrolinputsto avoidexcitation. That is
true. Numberthree,cockpitvibrationsimpactprecision. That's not true. So we'll stick
with atwo onCIR. Fortheridequality;numberone,donot impactridequality. That's not
true. Number two, vibrationsare perceptiblebut not objectionable.That's not true.
Numberthreecockpitvibrationsaremildly objectionable,improvementsdesired. Not true.
Numberfour,vibrationsaremoderatelyobjectionable,improvementwarranted.That's true.
And five is toomuch,let's go with a four. SoCIR; two,four. And thequestion;displays
is? No, noproblemwithdisplays.

Exposure4

DATE : 04NOV97
PILOT: B
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TASK : 1015
CARD: NominalApproachandLanding

Okay,Do you needto know thetaskno. or ID? Exposurefour. Nominal approachand
landing.LongitudinalCooperHarperonthe approach,seemto bepretty reasonable.Give
it a three.Thelanding,tendedto landslightly long. Although,sync,rateswerereasonable.
Forthemostpartit wasdesired,but I think I'd giveit a four. Yeah. For the landingpart.
Lateral-directionalCooperHarper,it's not satisfactorywith out improvement. I'd say
moderatelyobjectionable.Moderatelyobjectionable,I'd give it a five for theapproach,five
for the landing. The...yeah.And the DASE CIR; I'd giveit a threeI guess. Yeah,yeah.
And the ... a five for ride quality. Yeah,it does... displayperturbationsdo impactmy
performance

Exposure4

DATE : 04NOV97
PILOT: B
TASK :2015
CARD:LateralOffsetLanding

Okay this is whatexposure?Four. Pilot B andthis is theside steplandinglongitudinal
CooperHarperduring theapproach.Gee,downto 50 feet,not a big problem. However,
afteryougetbelowsayahundredfeetor so,actuallybeginsto be aproblemadjustingthe
flight pathto getin thebox. SoI wouldsay,is it controllable?Well yes,I guess.Adequate
performanceattainable,probablynot. Major deficiencies.I'd sayI'm going to give that
oneaneightfor thelanding,for the longitudinalandfor theapproachpart of it, I guessI'll
give it a five. And the lateral-directional;Controllable? Yea,I guessso. Adequate
performanceattainable?It's debatable.I'd say ... I'd give it a six. Actually for the
approach,I guessit shouldbethroughtheS-turnon theapproach,thenI wouldhaveto say
thatit's majordeficiencies,seven.I'd call it aseven.It's notbaddownto 250 feet. That's
whereyour troublestarts.Downto 250it's notbad. Theactuallanding,it will probablybe
a seven.And theDASE CIR, it's a fit@ hardfor meto judgewhetherI haveinvoluntary
controlinputsor not. I guessyouwouldhaveto analyzethatafterthefactbut I suspectthat
I did. Probablygiveit a four on thatandtheride quality,probablysomewherebetweena
five andasix. Wehadto abandonit moreoftenthan(I abandonedit.) Yea. Oh gee,I give
it, probablyasixbecauseof thefact thatwedidn't completemostof them. Andyesthereis
aproblemwith thedisplay.

Exposure4

DATE : 04NOV97
PILOT: B
TASK : 3015
CARD: FlightDirectorTrackingTask

Okay,this is exposurenumberfour for Pilot B, andthis is theflight directortrackingtask.
LongitudinalCooperHarper,actuallywasnot all that bad and I'd say a three. Lateral
directionof CooperHarperwas,had major deficiencies. And, I'd give it a seven. The
reasonbeingthatyouhadto really punishtheairplane,or thesimulatorto trackthis thing.
You had that infrequentfull deflectionaileron inputs, roll inputs which really set this
motionoff. And thereis somereluctanceto do that,andthereforewe couldn't track the
symbol. DASE CIR ratings,a little difficult to tell how much involuntarycontrol input I
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hadbut,I thinkI'd giveit a two. Theridequality,yeah,wasborderlinebetweenafive anda
six. I'd give it a five. And a,yeah. Yeah,it wasa,basicallyboileddownto how rougha
ridedoyouwanttowithstandin orderto trackthis thing, Whatprice,you know,whatprice
dowantto payto trackthis thing? (Displayquestion?)That'sayes.

Exposure8

DATE: 12Nov97
PILOT: C
TASK: 1015
CARD: NominalApproachandLanding

Okay,exposureeight,theILS offsetsstraightin landing. Deficientconfigurationin terms
of vibration impact on performance,predominatelylateral,predominatelydirectional I
shouldsayin theapproach.A little bit of longitudinalringingbut not much. It wasmostly
directional. Particularlydownlow, definitely impactedmy ability to controlthe airplane
precisely,bothlongitudinallyandlateral-directionally.The vibrationswere heavyenough
thatona coupleof occasions,on bothoccasionsasmatterof fact, it wasdifficult to find
the radar altimeterto gaugethe landing touchdownsink rate and in both caseswas
touchdownwith a relativelyhigh sink ratewithin theadequateboundsbut high and short,
againwithin theadequateboundsof longitudinaldistancebut short. This impacted,I think
bothlateral-directionalandlongitudinalcontrol,precisioncontrol. In thatI was..,thework
loadwasstill therefor both axes. So for, let's see,wheredid that occur? That occurred
priorto fifty feetbut it lastedthroughthefifty foot point aswell. Again,I think the work
loadis consistentthroughout. From about80 to 90 feetfight on downto thetouchdown,
you'reworking. If youmadethedistinguishingaltitudeat 100feet I'd give you adifferent
answerhere,but at fifty feet I think you're in the middleof it. So, I'm gonna give it
consistentratingsfor both. It's controllable. I'm gonnacall work load tolerablebut it's
realclose. It's definitelynotsatisfactorywithoutimprovement.I think I'm workingharder
longitudinallythanI amlateral-directionally,"causeI think that's thenatureof thetaskthat
onceyou set yourself up on line-up on this straight in, you're pretty much suitcased.
Workloadis a little bit tougherlongitudinally. So,I'm gonnagivelongitudinala six in that
you're working realhardfor adequateperformance. I'm gonnagive lateral-directionala
five andcall it considerable.Theissuehereis the definitionof considerableandextensive.
So a five for lateral-directionalanda six for longitudinaland both approachand landing,
sameratings. Okay,DASE,I'm gonnagiveit a four for CIR. Certainlyif you hold the
sticktightly,you're gonnagetoccasionalinadvertentinputs.Not frequent,sogiveit a four.
Again,I think we're in the five regionin RQR,highly objectionable. Improvementis
requiredto make it acceptable. I did notice display problems. I'm not sure they're
perturbations.I certainly,I wasvibratingenoughthatoccasionallyI had ahardtimefinding
thenumberthatI wantedon thedisplayon bothevents.So,I'll sayyeahit did impactme
onthat. Thatconcludesmy comments.

Exposure8

DATE: 12Nov97
PILOT: C
TASK: 2015
CARD: LateralOffsetLanding

Exposureeight,offsetapproachandlanding. I think workloadis just aboutas high as it
couldpossiblybeandstill dothe task. I'm gonnasayit's tolerableworkloadbut boy it's
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realcloseto intolerable.Againthe issuecomesaboutthroughfifty feet. It startsafterthe
correction.At thecorrectionpointtheworkloadgoesup fairly high. Then therecorrection
it's extremelyhigh andit's right aboutat a hundredfeetwhereyou're recorrecting.That
workloadlastsall theway throughto touchdown.Thevibrationsaredefinitelyinfluencing
it making it a whole lot more difficult. I'll say it's controllable. I'll say adequate
performanceis obtainablewith a tolerableworkloadbut boy it's realclose. It's definitely
not satisfactorywithoutimprovement.I'd sayextensivecompensationboth longitudinally
andlateral-directionallysofour sixes.CIR,I'd sayafive. Frequentinvoluntaryinputsand
afive. Highlyobjectionable,improvementrequired.Yeah,I think still displayperturbations
downlow,you're movingaroundenoughthatit is difficult to find symbologyitemsthat
youwantto look aton thedisplay. Soyeah,there'san impactthere. Thatconcludesthese
comments.

Exposure8

DATE: 12Nov97
PILOT: C
TASK: 3015
CARD: CompositeFlightDirectorTrackingTask

Exposureeight,flight director tracking. Moderatelydifficult with the vibrations. The
vibrationscertainlydiscouragedabruptinputs. Particularly laterally that makesit more
difficult to fly. Longitudinallynot muchof an issueso there'sa slight differencebetween
the two. Let's do longitudinal first. Controllable,adequate,probably minimal
compensation,HQRof threefor this task. That's a solid three.Lateral-directionallywasa
bit more of a problem. Controllable,adequate,not satisfactory. Deficiencieswarrant
improvement. I'd say moderatepilot compensation,HQR of four. CIR, occasional
involuntaryinputs,four. That was lateral-directionally,laterallyI guessI shouldsay in
termsof the inadvertentinputs. I'd sayfrom a transportstandpoint,commercialtransport,
highlyobjectionablevibrations,RQR of five. No displayimpactsat all. Did you get a
questionnairethistime? (Nosir.) Okay,thatconcludesthesecommentsthen.

Exposure08

DATE: 17Nov97
PILOT: D
TASK: 1015
CARD: NominalApproachandLanding

Theseare commentsto for exposure8, nominal approach. Okay, the approach
longitudinal,thesethingsjust look like varyingamountsof turbulence,of coursebut there
was more noticeablemotion in that one then others but it certainly was adequate.
Satisfactorywithoutimprovement?No. However,therewasenoughmotionthat it took
whatI considerextensivepilot compensationto get theadequateperformanceso I'll give
thata six. Onthelateral-directionalthis is interestingononeof themI actuallybangedit in
prettyhardlongitudinallybut I hadsqueezedthetriggerandthoughtthat theshowwasover
and the reasonI did it was not a longitudinalproblem it was strictly the side to side
oscillationthatseemedto bebuilding if anythingandonceyou get into thatit almosttakes
all your concentrationawayfrom pitch so it kind of distorts the wholepicture. On the
lat/dir.: Adequateperformanceattainable?Now hereis one on the two that I could stay
almostcompletelyoutof the loop lateral-directionaHy,eventhenwhattittle I wasputting in
wasa causingaproblemandcertainlyon the one that I had to makea small correction,
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prettysoonleft/rightoscillationsstartedsobig I hadto abandonedit. We're gettingdown
intothepointwhereevenwell I hateto call it control,it wasstill goingwhereI wantedto left
andfight but it hadpickedup thisoscillationthatI don't think I hadanythingto do with
andsooneror laterthat'sgottacauseproblemssoI amgoing to givethata CooperHarper
eightfor the lat/dir,in thelanding.I mighthaveslippedwhenyou get too manygoinghere
at once. Okay lets do the approachagain. The approachandlanding. The approach:
Adequateperformance?Didn't I havea five for longitudinalin theapproach.Six? Okay,
that's right, extensiveit was. ThenI wastalkingaboutthe lat/dir, andI wasbeginningto
mix up theapproachandthelanding. Youdid getadequateperformancefor theapproach
lat/dir. Satisfactorywithoutimprovement?Yes. It wasveryobjectionable,I reallyhatedit,
soasix for thatalso,bothof themwill besix. With thelat/dir,beingworsebut still bothof
themat thesix level. Okay,now thelanding,okay,getbackon cueherefor the landing:
Adequateperformanceon longitudinal?Yes. Satisfactorywithoutimprovement?No. In
thelongitudinalfor thelanding...I'd probablystick with thesix. For the lat/dir.,adequate
performance?I'm gonnahaveto giveit no, it's overherelike I said it is terrible,I was
beginningto beconcernedaboutcontrolandtherewasn't muchpilot compensationI was
goingto dobecauseanytimeI got in andtried to do much it startedto getbadso I gaveit
aneightfor that. Now whenwegetdownhere...I wouldsayatleasta four on theCIR for
lat/dir,becauseI think thatwasbeginningto movethestick around. I can't sayfrequently
butoccasionallyandtheoccasionallywaswhenI wastrying to tightentheloopupa littlebit
andtrying to get my gain goinga little higher. I giveit a four on that becausetherewas
someinvoluntarycontrol inputs on that comingin and whenwe get down here to ride
qualityI'm goingto giveit asix. Causesabandonmentof taskwheneverI got in thereand
movetheairplane. Theonly way I couldnot is just be so well linedup I didn't haveto
touchanythingso,thefact thatI did haveto key it off thatonce,RQR of six on thatone.
No, I'll haveto saynobecauseI don't rememberthatasbeingpartof theproblem. Like I
say,theoscillationjustoverwhelmedeverythingelseof thepartof thetaskwastheleft/right
oscillation.

Exposure08

DATE: 17Nov97
PILOT: D
TASK: 2015
CARD: LateralOffsetLanding

LateralOffsetLanding,Exposure8. Okayfor theapproachtheywereboth ... no, therewas
a difference. Longitudinal is adequateperformance. Satisfactory? No, longitudinally
though,five therewasconsiderablepilot compensationandlat/dir,wouldbe asix becauseit
took extensiveandI wassurprisedit wasaseasyasit was. I got someoscillationbut it
tendedto dampoutandI couldget it aroundandgot it whereit neededto be. Longitudinal
for the landing: Adequateperformance?Yes. Satisfactorywithoutimprovement?Yes.
Againthelongitudinalwasn'ttoobad,afive andstill hadsomeobjectionabledeficiencies.I
thinkasix on thatalso. Fivefor longitudinal,six for lat/dir. On theCIR, I don't think it
got to thepointwhereI evenhadinvoluntarycontrolinputs. I'm going to givethata three.
RQR,it's still badbut probablycould warrantimprovement,a four. Visualswerenot a
difficulty. Theonly thing I can thing of is that first oneI may havegot someof those
resonancethingsthatcameupbecauseI didn't do it with inputsandyet hereI wasmaking
big inputsandI didn't get it. Thatwould tendto saythatit wasa turbulenceproblemas
opposedto my controlinputproblemsthatgot it started,maybe.

Exposure08
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DATE: 17NovDec97
PILOT: D
TASK: 3015
CARD: CompositeFlightDirectorTrackingTask

Flight director tracking,exposure8. Okay for this longitudinal was not a particular
problem. Satisfactorywithout improvement? I'd say Yes. Becausethe lat/dir.
overshadowedit so muchI wasn't watchingit closelybut I gotdesired,four. For lat/dir.:
Satisfactory?As far as gettingthe performanceit wasdesiredbut I could get an awful
oscillationgoingwith aquickshortinputif... I couldout in a largeoneif I did it smoothly
but if I put in a short quick oneit would get the oscillationgoing which madeit really
horrendousbut I couldget thedesiredbut no waycouldI call that a four becauseof the
problemandoncewegot it going ... if I wasn't talking aboutthe generalperformance,I
wouldhaveturnedthecornerandbroughtit downintoprobablyasevenbecauseI hadto ...
mypilot compensationwasmorethentolerableandthefact thatI got desiredperformance,
is not a factorhere. CIR, yesI wasgettinginvoluntaryones,I'd sayfour andRQR here
definitelyrequiredfive anddisplay,yes.

Exposurel0

DATE: 03Dec97
PILOT: E
TASK: 1015
CARD: NominalApproachandLanding

Pilot E,Exposureten,Configurationfifteen,Nominal Approachand Landing. I guessa
coupleof basiccomments: One,this is just adisplayissuebut it wouldbenicefor tracking
theapproachto havetheactualcoursemarkedon theheadingdisplaysomewhereso you
newexactlywhatthecoursewas,inboundratherthanhaveto goheadsdown. The other
thingis andI mentionedthisnoton the tapebut before,during thelastperiod. Sometimes
whenyouget closein, someof thenormalparametersthat you woulduse,or thatI would
usejust looking out thewindowor evenin othersimulators. I don't necessarilyget the
feedbackherethatI normallywouldsoI think I endup relyingon theflight pathvectorand
theinstrumentdisplayin theHUD morethanI normallywould. I think this stopsmefrom
pickingupsmallchangesin my technique.Like for instance,I think beforeI wasflaring a
littlebit earlyagain.ConsistentlyI havenoticedtodaythatthereis a tendencyat about150
feetfor theairplaneto wantto drift high andfor yourgammato shallowout. It's not abig
change,sometimesyougetasplitin theflight pathvectorandsometimesyou don't, at least
that'smy perception.For thistaskthough,I think I wasmaybegettingwarmedup againto
doingthis task.We finally did getdesiredperformance,weweren'treal consistentaboutit.
I guessI amprobablygoing to go ... well letsdo theapproachandcapturetaskfirst. For
theapproachandthe capturingtheILS andtheglideslopejust becauseof the oscillations
thatyou get,I'm going to .... I guessI'm havinga hardtimeanswering is it satisfactory
without improvement?Lets see... minimal,moderate... you know, not becauseof the
amountof compensationbutbecauseof thedescriptors,mildly unpleasantdeficiency. I am
going to go to thefour, I'm going to say it wasthe four on the intercepting. Actually,I
guessI'm going to giveit a threelongitudinallyanda four laterallyfor the interceptand
approachphase. For the landingphase... I'm going to giveit a four longitudinallyandI
amthinkingaboutgiving it a five laterally. I guessI'm going to giveit a five laterally. I
reallydon't like thelateralperturbationsthatwearegetting. I don't think that wehadany
involuntaryinputs,so I'm going to give it a threeon the control inputs for the DASE.
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AlthoughI wouldhaveatendencyto leantowardsathreeandahalf actuallybut I'll give it a
three. Remember,a lot of this is that I don't like the lateralmotion or the directional
oscillationsthat we aregettingand I will give it a f,ivefor ride quality and a no on the
display.

Exposure10

DATE: 03Dec97
PILOT: E
TASK: 2015
CARD: LateralOffsetLanding

PilotE,Exposureten, Configurationfifteen,LateralOffsetLanding.Okay,thelateralmode
thatweexciteon this I reallydon't like. Particularlycloseto theground,it appears
thatafterI canmakethecut towardstherunwaythanwhenI maketheinputsto comeback
it seemsokay andthenwhenI takethe input out or as I slowly roll wing levelwe start
pickingup thelateraloscillationsandwecarry thatpretty muchto touchdown.The saving
graceis thatthedisplaystaysprettygoodeventhoughwe arerockingbackandforth in the
airplane.I guess,thebestwecoulddois adequateperformance.I'm kind of looking at the
f'iveand the six. Moderatelyobjectionabledeficiency,very objectionablebut tolerable
deficiencies.I amnot so sureI wantto sign up for thetolerabledeficienciespartof that.
Adequateperformancerequiresextensivepilot compensation,I guesshereis where I'm
havingahardtimewith thisrating,is thatI don't know thatadequateperformancerequires
extensivepilot compensationbut it is very objectionableand it is not tolerableso, that
wouldkind of suggestthat ... I guessif I go back to the actualquestionbetweenthose
blocks: Isadequateperformanceobtainablewith a tolerablepilot workloadI wouldhaveto
answerthequestionyes. I canobtainadequateperformancewithatolerablepilot work load
butthedeficiencytherewith thelateraloscillationsisnot a tolerabledeficiencyin my mind.
Eventhoughthe questionactuallyaddressesworkloadI'm going to go in and give it a
seven. Okaythat'sagoodpointandI hatesplittingthesefor axisbut I'm goingto give it a
six longitudinallyanda sevenlaterally/directionally,for both theapproachandthe landing
phase. The CIR, I'm going to give it a four becauseI think therewere occasional
involuntaryinputs,particularlyin theflare. It washardfor metotrackpitch in theflareand
I don't think it wasapitch trackingproblemfor theairplane,I think it wasaproblemfor the
pilot interfacingwith the inceptoras part of it but just the pilot being able to cage his
eyeballsmoreor less to do the test. Ride quality,well we didn't abandonthe task but
improvementisrequired.I wouldprobablybe atthe f'iveandhalf levelherebut if wehave
to gowith integersI'll giveit a five. I will sayno for thedisplay.

Exposurel0

DATE: 03Dec97
PILOT: E
TASK: 3015
CARD: CompositeFlightApproachandLanding

PilotE,Exposureten,Configurationfifteen,FlightDirectorTrackingTask. Okay,I'm kind
of surprisedhereI wasexpectingto seeexcitingthedirectionalsnakymotionthatI sawon
theoffsetandlandingtask. We did to anextent,wesawa little bit but I don't think that
much,notasmuchasI wasexpectingto. We did bombthesim off for motionon thefirst
runandI hadgottena littlebehindthe flight directorandwasa little moreaggressivewith
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the input thenwe probablycould use. The kind of compensationthat I wasusing was
basicallyjust to backupon thegainsa littlebit. All thenormalcommentsaboutthe flight
directortask,I guesswe got desiredperformanceboth times. Is it satisfactorywithout
improvement?I guessis thequestion?I guessI amkind of hungupwith that questionand
I amgoing to look at thedescriptors.I don't know thatI'd really say it wasa moderate
pilot compensationbut I haveahardtimesayingmildly unpleasantdeficiencies.I'm going
to gowith afour. Actually,I reallydon't like splittingthesebut I'm just going to go with a
four andafour. For theCIR I'm going to go with a three. For theride quality I'm going
to gowith thefive againbut you know,for theoffset landingtaskit wasa five anda half,
five andthisis like afourandahalf, five, there's a big difference in these five's. But I'm
still going to go with a five just because I think improvement would have to be required not
just warranted. I could talk myself into doing either way there I think but I'll stick with the
five and no on the display question.

Exposure 17
DATE : 10Dec97
PILOT: F
TASK : 1015

CARD: Nominal Approach and Landing Task

Okay, exposure seventeen, straight in. The airplane appears very very lightly damped on the
lateral task. Longitudinal, not too bad. And so for the straight in task if we just take it very
very easy laterally it ... I really have to back off a little bit longitudinally even to keep from
making inadvertent lateral inputs so it really is pretty bad, laterally. But in any case so rating,
approach, longitudinal, let's see this is down to two hundred, get it straight here, yeah, it's
not bad. Let's give it a four. Lateral, is adequate performance attainable with a tolerable pilot
workload? I would say no. That is not tolerable, not to have to keep hands off the stick.
Almost seven. Landing, longitudinal, I'm forced into a five because of performance. Yeah,
that's it. And lateral again is a seven. And the control, DASE is a three. And the ride is five
and the display is a yes but the wiggles didn't bother me. So it's QSAE.

DATE : 10Dec97
PILOT: F
TASK: 2015

CARD: Lateral Offset Landing

Exposure 17

Okay, not as bad as I thought it was going to be. This is for the offset task. Really kind of
strange, I can't really explain it too much but the impression was or my anticipation was that
it was going to be quite bad during the offset correction. Turns out that it wasn't as bad as I
had anticipated, fairly, making relatively smooth inputs. Have got the feed forward for that
task pretty well down now. The only place where we really notice, well not the only place
were we notice, but where it was really apparent, lateral dynamics were really apparent was
on the final bank angle stabilization to get lined up for landing and we got quite a bit of
rattling there, to the point of backing off on control a little bit. Approach rating for
longitudinal, not too bad. Let's give it a four. I get a little mixed up here between lateral and
longitudinal. Lateral is pretty bad. Even for the straight in part of the approach you have to
be so darn gentle. Let's make it a seven. And for the landing, longitudinal is a five because
of performance. And lateral, definitely a seven because that is where we were getting our
worst excitation of the lateral dynamics. Okay, DASE control is definitely a three. The ride
is definitely a five and yes but mostly the QSAE and wiggling didn't bother.
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Exposure17
DATE : 10Dec97
PILOT: F
TASK: 3015
CARD: CompositeFlightDirectorTrackingTask

Okay,commentsontheflightdirector.Not asbig andimpactasI anticipated.Longitudinal
is quiteeasy.Let's giveit a four. Lateralis prettybadbut, youknow,nice smoothinputs
you cankeepit undercontrol.Therewasno impacton the control.So was it moderately
objectionabledeficiencies?Well let's makeit asix,laterally.And thecontrolis a, let's make
it a two.Therideis still afive. And thedisplay,no.
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Configuration 16 Modal damping increased to 0.30 for modes 2 & 4,

damplO

Exposure 5

DATE: 20Oct97
PILOT: A
TASK: 1016

CARD: Nominal Approach and Landing

For the approach longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory
without improvement? Yes. Cooper Harper of three. Again this one, like exposure four,
the ASE effects have seemed to quicken the longitudinal axis. It's jerky in the longitudinal
axis and if you make a low to moderate amplitude, abrupt input, you get a pretty good ASE
effect longitudinally. Laterally, it's not really a problem, I did a number of pretty aggressive
rudder doublets and the like and I didn't have any problems up and away. Similarly with
aileron doublets, roll doublets, no problems. So a three for longitudinal. Let's go straight
away into lateral. Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three also.
So a three longitudinal and a three lateral for the approach. For the landing task,
longitudinal; It is controllable. Adequate performance is attainable. That's true.
Satisfactory without improvement? No and rate it a four. Desired performance requires
moderate compensation. It's true and the kind of jerkiness in the pitch axis requires a
certain amount of compensation but not too bad. Probably if I practice this one a couple of
more times I probably could rerate it level one. It's not really, in the flare, not that bad. For
the lateral rating, in the landing; Is it controllable? Yes. Adequate performance is attainable.
That's true. Satisfactory without improvement? Yes and a three. So overall not bad
Cooper Harper wise. For the CIR rating; Pilot does not alter control inputs. I surely did
not alter them in the lateral axis but did slightly in the longitudinal axis which makes it a
two. But again, like in the previous one, it's not a bad two. It's kind of a borderline one-
two. For the ride quality; Vibrations do not impact the ride. That's not true. Vibrations are
perceptive but not objectionable. That's not true. Vibrations are mildly objectionable,
improvement desired. I'd say that, three. And those vibrations are mainly from longitudinal
inputs not from lateral-directional. And for the display question? No, no problem.

Exposure 5

DATE: 20Oct97
PILOT: A
TASK: 2016

CARD: Lateral Offset Landing

Cooper Harper for the approach in longitudinal; Controllable? Yes. Adequate? Yes.
Satisfactory without improvement? Yes for a three. No problems there, a little bit quick just
when you make tiny corrections you get an ASE bounce but not really a problem. Okay for
the lateral rating for the approach, for off set landing for Exposure five; Controllable? Yes.
Adequate performance? Yes. Satisfactory without improvement? Yes, a three. The lateral
axis really was not that much disturbed by ASE effects on this configuration. For the
landing, for longitudinal rating; controllable? Yes. Adequate? Yes. Satisfactory? No. I
got borderline adequate except for the last one which was a little bit long. So it's a real
borderline case here. I am really torn, I would like to give it a four but I tend to be a little on
the long side so we'll go with a five on this one. This is real borderline four-five and it gets
a five because of the criteria. I felt like it really was, flying wise that it felt desired but it

134



didn't quitemakeit. So lateralrating;Controllable?Yes. Adequate?Yes. Satisfactory
withoutimprovement?I wouldsaynobasedon thetaskdifficulty and give it a four. It
madedesiredcriteriabut apretty high work load. Althoughlateralis not so badwith this
configuration. For the CIR rating,pilot doesnot alter control inputs. This is alsoreal
borderlineone-two,I'm goingto gowith a two on it but it couldeasilyhavebeena one. I
probablyjustveryverysubtlywasalittle bit moregentlein the longitudinalaxis. Certainly
I wasvery aggressivelaterally. For theRQR,numberoneobviouslyis not true. Number
two,not true. Improvementsarenecessary. Three,it'll bea three. Mildly objectionable.
Andnoproblemwith thedisplayssothat'snotafactor. No.

Exposure5

DATE: 20Oct97
PILOT: A
TASK: 3016
CARD: CompositeFlightDirectorTrackingTask

Exposurefive theFlight DirectorTrackingTask,longitudinalrating;Controllable? Yesit
was. Was adequateperformanceattainable? Yes it was. Is it satisfactorywithout
improvement?I amgoingto sayyes anda three. Thelongitudinalaxis is so quick thatit
can ... you canmakevery quick inputs and correctdeviations. For lateral task; Is it
controllable? Yesit is. Adequateperformanceattainable?Yesit is. Is it satisfactory
withoutimprovement?No, I'll rate it a four. Thelateralkind of alwaysbeenthe weaker
link here.Sowe'll gowith athreeandafour andthatthreeis kind of borderlinethree-four.
It's borderlinelevelone-leveltwo so we'll stick with a three,four fight now. TheCIR ...
Oh,by theway did notnoticeanypitch PIO tendenciesthat time. Exposurefour had a
similarquicklongitudinalaxisbut I didpickup is afew slightlongitudinalPIO whereas in
thisoneI did not. Now whetherit's in the learningcurveor whethertherearefundamental
differencesin the two,theyhad thesameflavoralthoughthis oneseemeda little bit more
dynamicin thelongitudinalaxisandvirtuallynoproblemin thelateralandmaybethat's the
effect. Thebiggestproblemon thistaskis whenyouhavethetwo axiscorrectionwhenyou
go from a purelet's saypitch input to a descendingfight or left turn whereyou've got to
getintobothaxes,that appearsto be theproblemwhereI pickedup thePIO beforeandit
hadaworselateralmodesomaybethereis somecouplingthere. At anyratefor exposure
five and thosecommentswere for exposurefour. For exposurefive, does pilot alter
controls as a result of aircraft flexibility? No I did not so that's going to be a one. And for
the RQR ... and it did not alter me either longitudinally or laterally. For the ride quality, the
vibrations do impact the fide. Yes they do. The vibrations are perceptible and they are
objectionable. Vibrations are mildly objectionable, improvement desired. I am going to say,
probably a four on this one because I was able to be very aggressive but at the same time we
had a couple of pretty substantial motions that I think probably warrant improvement. And
for the display question, not a factor.

Exposure 7

DATE : 04NOV97
PILOT: B
TASK : 1016

CARD: Nominal Approach and Landing

Exposure Seven, Pilot B, straight in the approach and landing. Cooper Harper on the
approach, longitudinal, was ... gee, think I'm going to give it a three, because we did have
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somemildly unpleasantdeficiencies.Andalsoathreeonlanding. Theapproachfor lateral-
directional,I guess,it wasprettyreasonable,I giveit, actuallya two,bothon approachand
landing.DASECIRrating,let's call it a twoandridequality,gee,it is probablymoderately,
ormildly atossupbetweenatwo orathree. A threeor four, I'm sorry. I'm gonnacall it a
three,andyesonthedisplayquestion.

Exposure7

DATE : 04NOV97
PILOT: B
TASK : 2016
CARD:OffsetLanding

Exposureseven,thesidestepmaneuver,approachandlanding,longitudinalCooperHarper.
Thereis a lot of oscillationsgoing on and they are quite objectionable. I'd call them
moderatelyobjectionable,I'd givethat,approach,afour,andthelanding,I'm gonnacall it a
six. Approachfor landingsix, for longitudinal. Lateral-directional;I could swearthat I
had,when I starteda correctionmaneuver,that I inducedquite a large oscillation or
perturbationin eitherthe lateral-directionalor pitchor both. I'm not surewhatwasgoing
on there,but theminuteI camein with abunchof roll, wegot quitea largechangein the
oscillations. So I'm gonnasayit's moderatelyobjectionable,a five for lateral-directional
for approach.And afive for thelanding. TheDASECIR rating,I'm gonnasayit's a two,
andtheridequalitywasquitebad,actually,a five with ayeson thedisplays.

Exposure7

DATE : 04NOV97
PILOT: B
TASK : 3016
CARD: FlightDirectorTracking

What is it, exposureseven,this is the flight directortrackingfor Pilot B. Longitudinal,
CooperHarper, actuallythatwasnot a real problem. Fair, mildly unpleasant,I'd call it
three.Lateral-directionalCooperHarperwasmoreof a problemandI'd say it's downin
thesixor sevenarea.Veryobjectionable,I'd call it six. And ... DASE CIR rating is a two.
DASEridequality is moderatelyobjectionable.I'd call it a fourwith ayeson thedisplay.

Exposure5

DATE: 12Nov97
PILOT: C
TASK: 1016
CARD: NominalApproachandLanding

Okay,exposurefive, the straightin, offset ILS to straightin. Not quite as bad as the
previousone. Most of theoscillationswerelongitudinalratherthandirectional. Although
the systemdid responddirectionallyit just seemto dampout within about one or two
overshoots.Longitudinally,it respondedanddidn't dampout it rung quitea bit. Although
it surprisedmeI thoughtthis wouldbe moreobjectionablelongitudinally,it wasn't. So,
eitherthecombinationof frequencyanddampingwasdifferentor it didn't botherme as
muchin anycase.Thefrequencyseemedalittlebit lowerthanthepreviousone. Again,the
oscillationsareobjectionablebut controlis no longeran issueI didn't feel at leaston the
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straightins. It's controllable,adequateperformanceis attainable.Not satisfactorywithout
improvement.Let's see,in theapproachphase,let's giveit a four anda four. And on the
landingphase,let's giveit a five andafour. Thisis oneof thosewhereI'd like to giveit a
halfratingbutDaveaskedmenot to dothat. Longitudinalfour andahalf. It's worst than
desiredperformance.Requiresmoderatepilot compensationbut it's betterthanadequate
performancerequiresconsiderablecompensation.But anyway,I'll giveit a five anda four.
For theCIR's, I didn't feel anyinvoluntaryinputsthis time,surprisingly. Let's give it a
threeonCIR. Let's giveit a fouronRQR. No impactwith thedisplay. Thatconcludesit.

Exposure5

DATE: 12Nov97
PILOT: C
TASK: 2016
CARD: LateralOffsetLanding

Configurationfive, offset approachandlanding. Of coursewith the increasein work load
on thetaskthis oneis tougher. Theproblemis that you excitethatlongitudinalaxiswith
yourroll out to final atrelativelylow altitude. It continuesringingrightupuntil just prior to
the touchdown. Until the touchdownactually. The ringing is associatedwith the
touchdown.It makesprecisionin thetouchdownpointin theflareextremelydifficult. The
work loadis pretty high longitudinally. Lateral-directionallyit's not. On the approach,
you'reworkingprettyhardbut it's essentially,theperformancethatyou needis essentially
attainable.It's notreallymeasured,by theway,duringtheoffsetmaneuverandroll in. Just
from my expectations,I think whatwe're seeingis whatyou need,again,with a tolerable
work load. Longitudinal,lateral-directional,it's controllable. Adequateperformanceis
obtainable.It's notsatisfactorywithoutimprovement.LongitudinalI'm workinga littlebit
harderthanlateral-directional.Solet's saylongitudinalis a five,lateral-directionalis a four
for theapproachphase.For landing,the issuehereis tolerablework load. This is another
one wherethe words don't expressit adequately. It is controllable. Let's go lateral-
directionalfirst. Adequateperformanceisobtainable,not satisfactorywithoutimprovement.
Say moderatepilot compensation,HQR of four, lateral-directionally. It's definitely an
isolatedtaskissue. Longitudinal,it's controllable. I don't thinkwork loadis tolerableso
I'm gonnasaynoon thisone. But controllabilityis not in question. So I'm gonnaignore
thefirst partof the sentenceandconsiderthesecondpartandgiveit anHQR of seven. I
don't think theoscillationsarequiteasbadastheywerelateral-directionallybeforein terms
of fighting for control. So I'll give it a seven. CIR, four. OccasionallyI getting
involuntaryinputson longitudinalin close. RQR of five, highly objectionable. I didn't
noticeanydisplayperturbationsthattime. No. Thatconcludesmy comments.

Exposure5

DATE: 12Nov97
PILOT: C
TASK: 3016
CARD: CompositeFlightDirectorTrackingTask

Exposure five flight director tracking. No real problems. The oscillations were
objectionablebut I don't feel like they impactedcontrol a whole lot and again,they're
predominatelyin the longitudinalaxis. Respondspretty well lateral-directionally.Youdo
getsomevibrationsbut afteroneor two overshootsit pretty muchdampsout. So, HQR
longitudinally,it's controllable,it is adequatewith a tolerablework load. Satisfactory
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without improvement. Certainly not longitudinally. Let's say moderate compensation
longitudinally, HQR of four. Lateral-directional, I think I'm working a httle bit harder than
minimal. Let's give it a four as well. I didn't notice any involuntary control inputs. I'd say
cockpit vibrations impact the precision, CIR's three and RQR is a four, moderately
objectionable. No impact with the display and that concludes these comments.

Exposure 3

DATE: 17Nov97
PILOT: D
TASK: 1016

CARD: Nominal Approach and Landing

Approach, longitudinal lat-dir., they were very similar. I'd give them satisfactory without
improvement for the approaches. Three, minimum pilot compensation and it was in pitch,
usually have to work just a little bit harder to keep that in the lat-dir., I really didn't see
anything with. So a three for the approach, longitudinal / lateral-directional. For the
landing, the lat-dir., adequate performance was attainable satisfactory without improvement,
I'm going to say no. It's a little misleading when I got that one adequate in there I was
working so hard in pitch, I was just letting the lat-dir, go, but I'll stick with a five for the
lateral-directional in landing. For the longitudinal that's where the problem is, throughout
the whole thing it appeared to be primarily a longitudinal problem. I didn't really feel that
much left and right but certainly up and down was pretty ugly. Adequate performance
attainable with tolerable pilot workload. I could get the adequate performance especially
when I got the throttle taken care of properly. Questioning about the tolerable pilot
workload, I'll say Yes. Satisfactory without improvement - No. Six. Six for longitudinal
and five for lateral-directional in the landing. For the CIR, yes I did intentionally modify
my control input; and again it was in pitch. To avoid excitation, yes - definitely. Precision
of voluntary ... Kind of agonizing here over the three or the four, cause occasional
involuntary ... No, there weren't any involuntary. I think I'll stick with a three on the CIR
and the problem, I'll just again repeat it, the problem was in pitch, the lat-dir. I didn't notice
being a problem. RQR did impact ride. Were perceptible, more that mildly objectionable,
moderately, improvement warranted. Certainly would be a four at least. Okay, four. I'll
give it a bad four but a four. Displays, that time I intentionally varied them and due to my
technique, I'm just hawking the HUD and as a result it doesn't bother me that much. Every
time I would cross check it with the visual it was a little unsettling but then I would just go
right back to the HUD and that seemed to get the job done. So by using that technique then
the perturbations didn't bother me. The HUD wasn't moving around so much, just didn't
look as though it was in the right place. If I put the flight path marker on the end of the
runway like I'd like to do on a visual day I don't think I'd get the right answer, at least
doesn't appear that way. I'm just using the one that will give me the right answer. Through
technique it doesn't bother me.

Exposure 3

DATE: 17Nov97
PILOT: D
TASK: 2016

CARD: Lateral Offset Landing

Approach for longitudinal, that was where the biggest problem was, it kind of felt like the
bottom fell out when I got into the turn, and so on. So it was uncomfortable to say the least,
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adequate performance, attainable tolerable pilot workload. Yes, barely. Is it satisfactory
without improvement? Definitely not. Six for longitudinal on the approach. Lat-dir. was
adequate and satisfactory without improvement? I'm going to say, No. I think lat-dir, is
close to desired on the approach as I'm going to get. Maybe it's because the longitudinal
overwhelms the lat-dir, so much that I'm concentrating on that so much that I don't notice
any deficiencies in lat-dir. I think I might even go with a four on that. I will go with a four
with the approach lat-dir. Again, it might be because I'm working so hard in pitch that I'm
not seeing the lat-dir. For the landing, for longitudinal, adequate performance, attainable,
tolerable pilot workload. Again, barely, a little long. It's definitely a very high workload the
tolerable pilot workload makes me come very close to making me turn the comer, but not
quite. Satisfactory without improvement, No. And again a Six. Lat-dir. adequate
performance attainable tolerable pilot workload and satisfactory without improvement - No.
And the time that I was outside of adequate there, I wasn't paying much attention but I
would be hard pressed to give that better than a five. So five for the lat-dir. Six and five for
the landing longitudinal, lat-dir. For the CIR, I think pretty much the same thing as I saw
before. Didn't have any involuntary but it was affecting the precision so a three. And for
RQR a four. And the display didn't really impact my precision that I could tell.

Exposure 3

DATE: 17Nov97
PILOT: D
TASK: 3016

CARD: Composite Flight Director Tracking Task

The discomfort and so on just tracks with the rest of it. Primarily longitudinal, this task is a
lot harder lat-dir, than it is longitudinal so it didn't surprise me too much. Managed to get
some respectable performance out of it. Adequate performance - Yes. Satisfactory without
improvement - No. That is a lot of work in longitudinal, even though I ended up with
desired all the way, I'm still going to stick with a five longitudinal but a four in lat-dir on
that one. And it's the workload and compensation there in the pitch that is dragging it out
even though I got the better performance, I have a hard time calling it a four. That's
definitely the hard part. And the other thing, is that once you get behind it's real hard to
catch up and so if I got away, the first time I managed to stay in and so was making small
corrections, it was fine. The next time I'd get off and try to come back to it, that was a lot of
work trying to get it back in a lot more than really would like. Longitudinal was five, lat-dir.
was four. CIR is going to be the same, three. RQR the same with four and no problem
with the display.

Exposure 14

DATE: 04Dec97
PILOT: E
TASK: 1016

CARD: Nominal Approach and Landing

Exposure fourteen, Nominal Approach and Landing. Okay, we did several of these runs,
first of all, my observation is, it was pretty easy to excite something in pitch particularly with
a doublet kind of movement or any kind of reversal movement of the stick. Also, with any
semi-sharp input, even if it was fairly small, you could control the airplane fairly well, as
long as you were pretty smooth and used small inputs and were fairly patient. The tendency
to go high on the glide slope, down around 150 feet or so that we've noticed before. Maybe
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I haven'tnoticedit, but thedisplaybouncesthistimewith themotionthatyou're feeling. I
think there's good and bad things associatedwith that one. I think that the display
bouncingmakesit a tittle bit harderfor thepilot to compensatebut I think it's a tittle bit
morerealisticandthevisualcuesand the motion cuesarenot as discrepantas they are,
maybeI'm confusedbut I thoughtthatwe've flown someconfigurationswheretheHUD
wassteadyandnotbouncing. Anyways... themotionthatwegeton final is distracting,it
makesisslightlyharderto tracktheglide slopeandlocalizerduring theapproach,but you
could still do that task fairly well. I have a hard time with is it satisfactorywithout
improvement...to dothetask,yeahit is,but I wouldclassifythebouncingaroundon final
thatwe're gettingasbeingmorethansomemildly unpleasantdeficienciesin fact I would
evenhavea tendencyto say that it's evena tittle bit more than minor but annoying
deficiencies.I guessI'm goingto tempermy dislikes for thebouncingaroundon final for
thetracking,I'm goingto giveit athreeandathreefor theapproachphase.For the landing
phase,though,we did get all desiredthe last time, I guess. We mostly got adequate
performancefor oneor twoparametersmostlyrelatedtopitch andagain,I'm not sureif its
meor if it's theairplane,but I don't think thatthepredictabilityis asgoodhereinpitch asit
hasbeenin otherconfigurations.I cancompensatefor it, but its hardto getexactlywhat I
wantin theveryfinal portionof the flareandeventhelast timewhenwegot all desired,I
hadsetwhatI thoughtwould givemethedesiredtouchdown at the desiredpoint, at the
desiredsink rateandwewerefloatingandI sawthatso I pushedforwarda tittle bit andwe
justmadeit insidethedesiredbox. I don't really like splittingtheaxishere,but in this case
I think it's definitelyworsein pitchthanit is in roll andI didn't noticethatmuchexcitation
in roll exceptfor maybesomeof whatI waseitherwascouplingwith thestick or maybe
therewascrossaxiscoupling,but it seemedlike theabruptopenedlooproll inputsactually
causedit tobeexcitedin pitch. You'd haveto gobackanddo anopenloop studyto really
determinethat,that'sjust kind of an impression.Anyway... I guessI don't like splitting
axisbut I'm goingto give it a five longitudinallyand afour laterallydirectionally. I don't
think wehad anyinvoluntaryinputs,but I'm definitelygoing to go with a three. I would
probably,left tomy own devicesgo threeandahalf. But if we'regoingtopick an integer,I
guessI'll gowith athree.Theonly reasonI saythatis, therewerea coupletimeswhen,ah,
athree'sgood,we'll just gowith athree.Ridequality ...gettingthemotionandthatthatwe
getcloseto theground,I reallydon't like, I wouldprobablyagaintendtowardsa four anda
half here. I guessI couldtalk myselfintogoingeitherwith afour or a five, I'm really fight
in the middle on that. I guess I'll give it a four for fight now. And on the displays, I'm
going to say yes. I'm going to say that the aeroelastic perturbations on the display affected
my ability to do the task, but I think it did in two ways as I already covered and I don't want
to say that it was necessarily a negative affect. There is a lot of goodness, I guess, in having
the visual display and the motion not to be discrepant and that's hard to quantify. On the
other hand, if I just play this like a video game and ignore the motion and just try to fly the
specific task having it stabilized makes it easier to perform the precision task as long as the
stabilized display is accurate. So, there's some good and bad affects there, but the answer is
yes.

Exposure 14

DATE: 04Dec97
PILOT: E
TASK: 2016

CARD: Lateral Offset Landing

Okay, I guess the first comment that I would make is that there was a pilot perception that I
was inducing some of the longitudinal motion with the roll inputs but I think looking at the
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tracesthatthereis probablysomeslight roll, or someslightpitch input alongwith theroll
input andthatwasprobablyexciting it. It's still somethingworth looking into thoughon
thepostdatareview. Letssee,theapproachphasegoesdownto 50 feethere,basicallythe
longitudinalcontrol,it seemsfairly reasonablehere. I'd still like it tobealittle crisperbut it
doesokay. Thebestwecouldget wasadequateperformance. I think if I really played
aroundhereandtried to optimizemy gainsfor this particulartask and configurationyou
probablycouldekeat desiredperformancebut I think it would takemore thanmoderate
compensationto do that. Whichputsus downto atleastto a five or worse. I don't think
adequateperformancerequiresextensivepilot compensationsoI'm going to go with a five.
Actually,thelongitudinal,I'm sorry,thelateralcontrolis really not toobadhere. It's hard
for meto splitup thetwothough...I think in this case,I'm not goingto split thetwo,I'm
justgoingto giveit a five andafive for landingtaskandtheapproachtask.And I think that
partof thatis dueto just trying to blendtheroll andthepitch inputstogetherandtheimpact
thattheroll hason thepitch,splittingthe workloadimpactof roll andpitch together.One
otherthingthatI notedis wedid getsomegammasplitsall thewaydownin theflare. What
I wasdoingtowardstheendto try to stay in thebox and it was resultinggenerallyin a
higherdescentratewas trying to controlthe actualgammarather than the commanded
gammaand from a work load standpoint from just trying to mentallydecidewhat I'm
going to go, it's a little moredifficult to do that. Theotherthing is I not so surewhenI
havea split control how quickly everythingrespondsto the inputsespeciallydown that
closeto thegroundandagain,asI notedbeforetherearevisualdisplaysthatyou pick up in
additionto using the flight pathvectornormallywhen you havea normalvisual scene
outsidethatI'm notpickingup herewith this visualdisplay. Which might help someof
that out, but anyway,the point is my biggestcomplaint is predictability,longitudinal
predictability,particularlytowardsthe end of the, well actually for this configuration,
probablyfor the entireflare, but particularlytowardsthe end of the flare. And its this
predictabilityproblemthatI think is causingthe mostproblemin getting the performance
youwantandit is mymajorcomplaint.I needto give,I guess,givea DASE,yes,I think I
wouldbebetweenathreeandafour. I don't think I waspickingup anyinvoluntaryinputs
soI'm goingto gowith athreefor CIR. Forride quality,I'd bebetweena four anda five,
I'm going to go with a five on this task. Again,I wouldbeprettymuchat thefour anda
halflevel. I'm going to go with a fivebecauseespeciallyafterwecorrectmakingthefine
inputsat theend,we've setup somefairly goodvibrationsor modesthatarecloseto the
groundarenotgood...thatI don't like. And thesamecommenton the display,the display
bouncingaround,I think there'sgoodandbadthings. Doesit affectthetask? Yes. But I
think there'ssomeproandconto thedisplaybouncingaround.

Exposure14

DATE: 04Dec97
PILOT: E
TASK: 3016
CARD: CompositeFlightDirectorTrackingTask

Okay, I guessthe first thing I would note,is that if I was fairly patient and not super
aggressiveatfollowingthecue,I actuallygotbetterresults.As yourgainsincrease,you end
uppickingupmoremotionandovercontrollingandyou getworseresults. Thepitch is, at
leastwhereI perceiveyou're picking up the excitations,and it's the pitch inputs in
particularthatI haveto be easierwith. We got desiredperformance,the trackingtask,I
guess,again,is it satisfactorywithoutimprovementis kind of a big point whereI'm having
ahardtimeansweringthatquestion.As for asif I just ignorethefact thatI don't like the
bouncingaroundand I just look at the part of the bouncing around that effects task
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performance,I'd probablygiveit athree. I don't like splittingthe axeshere,I guessI have
a tendencyto giveit, I'm going to go aheadand give it a four longitudinallyand a three
laterallydirectionally.And I guessthebig pointthereis thatI'd like theroll control to be a
tittle crisper,but really theroll's fairly controllable,it's the pitch that really degradesthe
taskandreallywhat I'm looking at there is the minor but annoyingdeficienciesand the
pitchisprobablyevenmorethatminorbut annoying,I don't know,but I'll go with a four.
I think we'refight on thevergeof maybegettingsomeinvoluntarycontrolinputs,I would
go with a threeanda half. I guessif I'm going to pick an integervalueI'll just giveit a
threeandfor thecockpitvibration,I'd be atthe four anda half range. Justbecauseif you
dopick upyourgain,you, I thinkyou'd startpickingupobjectionmotion. SoI'm going to
goaheadandgiveit afive there. Display,I don't think thedisplayhasasmuchimpacton
this one,in fact,thinkingback I'm not so sure that I really noticedthe displaybouncing
aroundasmuchasI did for thelandingconfiguration.I thinkpartof that is maybebecause
weareawayfrom thehorizon. I think I havethe samebasiccommentsbut I think I'm
goingto saynobecauseI don't think it reallyimpactedthatmuchhere.

Exposure15

DATE : 10Dec97
PILOT: F
TASK : 1016
CARD: NominalApproachandLandingTask

Okay,generalcommentson exposurefifteen for the straightin task,the lightly damped
longitudinalDASE wasvery apparentin the ride quality but just by smoothingout the
control inputs at all, therewas very tittle impacton the control. Longitudinally for the
approach,let's makeit a five. Youhaveto be carefulwith whatyou do with the stick.
Laterally for the approach,it's not too bad. Let's give it a four. For the landing,
longitudinally,it's a five for both the control and the performance.And laterallyfor the
landinglet's giveit a four. Okay.Okay,for theDASE. It's a good strong two plus, it's
almostathreebut it's noteffectingtheprecision.It's just thatyou reallyhaveto becareful.
So it's a twoplus. The ride quality is gettingworse,in fact, I think it's a five. And the
display,ayesbutagaina little QSAE.Thelongitudinalbouncingdoesn'tbotherme.

Exposure15

DATE : 10Dec97
PILOT: F
TASK: 2016
CARD: LateralOffsetLanding

Okay,theoffsetlandingsandwhatI suspectedmightbea problemindeedwasa problem.
Thatbeingthat,longitudinallyit's very lightly dampedandif you canbesmoothit's not a
big problemfrom acontrolinputbut theoffsetlandingtaskforcedmeinto beinga littlebit
rough,notbeingableto concentratelongitudinallyaswell asI would like,andwegot some
prettyroughtides there. Kamalnoticedsomethingin theapproach,but thatdidn't bother
me,but I noticedin the offset correctionand going into the flare, I was bangingthe
longitudinalandthatmakesquiteabit. So I'll takethat into accounton theratingshere.
And theapproach,includingtheoffset,longitudinally,it's gettinga tittle bit worsethis time.
Solet's goup theoutsideto makesure.And I'm going to giveit, is adequateperformance
attainablewith a tolerableworkload?I don't think it was tolerable.Deficienciesrequire
improvement.Let's give it a seven,longitudinally.And laterally,not too bad,but it is a
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difficult task.Let's giveit its five. And for the landing,againI just really didn't havea
chanceto getsettledoutsoI couldbesmooth.Solet's give it a seven.And for the lateral.I
don't think I hadanyproblemslaterally,did I? Well I did getoneout,didn't I? Yeah,let's
giveit a five. Okay,for theDASE,thecontrol,it's athree.Reallycouldn'tcontrolaswell as
I would likedto have.No involuntaryinputsasfar asI couldtell. Theride quality is a five.
AndyesbutmostlyQSAE.I didn't noticeanyeffectof thebangingor thebouncing.

Exposure15

DATE : 10Dec97
PILOT: F
TASK: 3016
CARD: CompositeFlightDirectorTrackingTask

Okay, the flight directortask and it was a little bit interestingthere. I didn't get that
couplingfrom thelateraltaskinto the longitudinaltask.The longitudinaltaskjust seemsto
beeasyenoughthatI wasableto preventexcitingit. So longitudinally,let's giveit a four
just for generalreasonshere,well now hold on. Yeah,reallyas long asyou're smooth,it's
reallynot toobad.YeahbutconsciouslyI havetobesmooth.Longitudinally,let's makeit a
five. Laterallylet's makeit a five. So this is DASE. The longitudinalwasbecauseof the
smoothnessthatyouhaveto use.Lateralis thatit's just apoor vehiclefor thetask.For the
DASEratings,yeahlet'sgive it a two. Theride quality,let's giveit a four anda no. (For
ridequalitythatwasfour?) I concur.
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Configuration 17 Modes 1 & 2 control excitation eliminated, cancl

Exposure 20

DATE: 22Oct97
PILOT: A
TASK: 1017

CARD: Nominal Approach and Landing

For the longitudinal rating up and away; Controllable? Yes. Adequate performance? Yes.
Satisfactory? Yes for a three. I'll give the lateral rating and then make some comments.
Lateral rating similarly; Controllable? Yes. Adequate performance? Yes. Satisfactory?
Yes for a three also. This is an interesting configuration. This seems to be very susceptible
to turbulence where. I confirm where at light turbulence, three feet per second, for the one
sigma case, and the configuration really gets bounced around a lot in that regard. It appears
that since it is so susceptible to those kinds of motions in that fight turbulence, it must have
some mode cancellation going on because the longitudinal inputs really didn't excite
anything and it seems like there is some cancellation going on longitudinally. There were
no ASE responses at all that I could tell. Occasionally that would fool you though because
it would hit some turbulence and it really bounces around a lot. Laterally it seemed to be a
little bit worse like it did not quite have as good a cancellation. It appeared to be damped, in
that we had three overshoots. We had moderate amplitude responses. The rudder also
appeared to be damped and basically, I'm calling damped about three or so, two to three
overshoots, well damped say about one or one and half and lightly damped, around five or
six overshoots and seven and above is very lightly damped but at any rate that's kind of my
personal scale there. The rudder was also damped but moderate amplitude responses. So
the lateral-directional axis seems to have some ASE characteristics whereas the longitudinal
doesn't. The effect appears to be that you are kind of canceling out the responses in the
longitudinal axis and partially in the lateral. But the turbulence really does seem to really
kick it around. The landing ratings because it's a fairly good configuration, I had some nice
landings, two of them that met all the desired criteria, so for the landing longitudinal;
Controllable? Yes. Adequate performance? Yes. Satisfactory without improvement? I
would say no and rate it a four. The reason being; the responses to the turbulence or
there's some motions going on. My supposition is that it is turbulence related. It's such
that really are working ... you're bouncing around a lot and it's a high workload. So I'll
give it a four. And the same thing for the lateral rating; It was controllable. Adequate? Yes
but not satisfactory. A four again due to workload and the workload is coming about from
all the motions you are getting from the turbulence. CIR rating; It's borderline one-two, I
probably very slightly modify my lateral inputs because the lateral axis is a little bit active
whereas the longitudinal axis is very very well behaved. So we are going to go with a two
on that but I'll say borderline one-two and it's only lateral and not longitudinal. For the
RQR; vibrations do impact the ride quality. They are perceptible and they are objectionable.
Vibrations are mildly objectionable -improvement desired. I'm going to go with a four on
that. They just seem to be just enough amplitude there to be a real nuisance and the display
question, no problem.

Exposure 20

DATE: 22Oct97
PILOT: A
TASK: 2017

CARD: Lateral Offset Landing
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This configurationis a very interestingone,exposuretwenty. I would like to comeback
andlook atthislaterif wehavetime,maybeattheendof theevaluationweek. I can't really
tell, it seemslike there'sa veryverydelayedresponseto bothpitch and lateralinputs. It
mayhaveconfusedmeinitially. I mayhaveinterpretedit as a turbulenceresponsebut I
triedacoupleof times,I'd makealateralinput andI wouldn't getmuch,I'd geta little bit
of responseandthenmaybefive secondslateror so,I'd getaresponse.And similarly with
thelongitudinalinputs,whereI'd makean input,nothingwould really happenwhichtends
to makemethink that it's fairly well controlledandthenI would getakind of a response
that would be aboutfour or five secondslaterand whetherthis wasjust somekind of
coincidence,I don't think so. What really keyedmeto it is at thefirst coupleof offsetsI
got all kinds of responsestherewhenI mademy correctiononto the final andjust.., the
airplanesgoingnutsandI wasn'tdoinganythingandit mademethink thatmaybeit wasa
delayedresponseto my initial fairly aggressiveinput to make my turn becauseI was
thinkingthatI didn't haveto worry too muchaboutaggressiveinputsbecauseit wasfairly
well behavedandit wasmoreof aturbulenceresponse.So,I amkind of ata lossfight now,
thiswould takealot moreperusalof thisconfigurationto figureit out. This is probablynot
necessaryfor this task.At anyrateso with thatin mind now I maybechangingmy initial
impression.Never-the-lessfor theratingfor theapproach;Controllable?Yes. Adequate?
Yes. Satisfactory?Yes. A three. Thesamecommentsapplythat applyto the straight-in.
For the lateralrating,samething, let's give it a three. For the landing,looking at the
performance,I hadanadequateon thefirst one,areallynicelandingon the secondone,and
adequateon thethirdonebut I reallyfelt like attimesI wasn't totallyin controlof whatwas
going on and initially I was thinking it was a turbulenceresponsebut I just couldn't
imaginegettingthatlargeaturbulenceresponsecoincidentallyat 100feeteverytimeafterI
hadmadethisbig aggressivelateralinput. So it wouldjust haveto bea verycoincidental
turbulencemodel. At anyrate,solet's goaheadandratefor the longitudinal;Controllable?
Yes. Adequate?Yes. Satisfactory?No. I'm going to go aheadandrateit a five because
of adequateperformancewas attainedat a high workloadand the predictabilityI didn't
particularly care for. Let's look at lateral; Controllable? Yes. Adequate? Yes.
Satisfactory?No. I met adequateperformanceor desiredperformanceratherbut the
workloadwashighenoughthatI'm goingto givethatafive also. TheCIR; I really did not
intentionallymodifymy inputs,howeverI think I mayhavegottenbittenby that,youknow,
afterthatlengthydelayso I amgoing to haveto ratethata oneeventhough... and that's
why thisconfigurationis sointeresting.I wasthinkingit wassomethinga tittle bit different
thatwhatit mayendupbeing. Let'sgo for RQR;definitelythevibrationsarea nuisanceso
wecangodownto atleastnumberthree. I amgoing to go with a four fight now andI'm
goingto caveatthatwith thatthisconfigurationwouldbeoneif I wasjust going to buy this
airplane,I wouldwantto do alot moreinvestigations.I think this configurationmayhave
somecliffs in it andnotbadonesbut this is enoughof amysterythatit wouldwarranta lot
furtherstudy. Forthedisplayquestion,theansweris no.

Exposure20

DATE: 22Oct97
PILOT: A
TASK: 3017
CARD: CompositeFlightDirectorTrackingTask

This is flight directortrackingtask for exposure20 which is, I think, one of the more
interestingconfigurationswe'vehad. Someinterestingthingswenton -I did somestraight
andlevel flying attheendof thelasttask,just left it aloneandwedogetthese..,aboutevery
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... intermittentlybut not aH the time, not continuously,these fairly large amplitude
disturbancesthatobviouslyarecausedby turbulencesinceI'm not doinganything. I was
handsoff. But thereis alsoacorrelationbetweenmemakinganaggressiveinput andabout
sixor sevensecondslaterseeingaresponseso I'm kind of really torn. This wouldbe the
onethatI wouldspendalot of timelookingat. Thereareseveralof thembut thiswouldbe
onein particular.At anyrate,thetask,I metthedesiredcriteria. I probablycouldattainthat
betterbut I wasactuallyto beaggressiveandtry to stimulatetheseresponses,thesedelayed
responses.For the longitudinalrating;Controllable?Yes. Adequate?Yes. Satisfactory?
Yes,a three. Thelateralrating;Controllable?Yes. Adequate?Yes. Satisfactory?No, a
four. Onceagainlateralworkloada tittle bit higher. For the CIR rating; I was very
aggressive.I hadabsolutelyno compunctionaboutbeing aggressiveso let's give that a
one. In bothaxesfor theride quality,it certainlyis objectionableso let's go to three. I
wouldsayprobablya four on this. Probablywe do need... it's a tittle bit too high an
amplitudein disturbancesto let it go. (Sothat's a ride qualityof four?) Yeaaride quality
of four. And let's go with a no for thedisplayquestion. AgainI kind of tornhereasto
whatis goingon, it's either...I thinkwedohaveturbulenceresponsesandI just havea gut
feelingthatwehavesomekind of reallydelayedASEresponsesfrom pilot inputs.

Exposure16

DATE : 05NOV97
PILOT: B
TASK : 1017
CARD: NominalApproachandLandingTask

Okaythis is exposuresixteen. Straightin landing,approachandlanding. CooperHarpers
for the...whatdid weget?We probablygotmostlydesired?Okay, so,it's mostlydesired
doyou think? Couldgiveit a,I guess,athree... the approachpart wasa two. Thelanding
partwasathreefor longitudinal.Thelateral-directionalof, is thattheonethatdid themost
exciting? Maybe if we cameout okay on the lateral,it was all desired. Two for the
approach,threefor the landingandthe influenceon the controls,sincethe ... actuallywe
wereseeinginvoluntarycontrolinputsthere. I'll giveit afour ontheDASE CIR rating and
theridequalitywasnotverygood. A fouron theridequalityandayeson thedisplay.

Exposure16

DATE : 05NOV97
PILOT: B
TASK : 2017
CARD: OffsetLandingTask

Sixteen,Okay. Exposuresixteen,theoffsetlanding. CooperHarperlongitudinalapproach
andlanding. Getting,generallyadequateto desired,but mostlyadequate.TheapproachI
think I'll giveit a four anda four. Well I ... I think that I'll changethat. Theapproacha
four,thelandingafive. TheLateral-directionalCooperHarper,whatdid wehavedesiredin
thatone?Adequate.Give it a ... theapproachI think I'll giveit a threeandthelandinga
four. TheDASECIRratings,athreeandridequality wasnot verygood,like it's probably
afive andayesonthedisplays.

Exposure16

DATE : 05NOV97
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PILOT: B
TASK : 3017
CARD: FlightDirectorTrackingTask

Okaythis is exposurenumbersixteen. Flight directortrackingtask. LongitudinalCooper
Harper's; We got desiredperformance,so I guessI'd say it wasa two and the lateral
CooperHarperathree. TheDASE CIR rating,a two and the ride quality,I think we're
gonnahaveto giveit a five. Theaeroelasticdisplayperturbations,I guessyes is theanswer
there.

Exposure16

DATE: 13Nov97
PILOT: C
TASK: 1017
CARD: NominalApproachandLanding

Exposuresixteen,offsetILS approach,straightin approachandlanding. On the approach,
fairly clearlylevelonedespitethebackgroundoscillations. I didn't like theoscillationsbut
it wasn't causingme significantproblemsprior to the flare. So I'll give it minimal
compensationfor desiredperformance,threesonboth,threeanda three. On landing,same
thing lateral-directional,minimal compensation. Longitudinal however,I feel like I'm
workingabit. Itscontrollable,adequateperformanceis attainable,not satisfactory.This is
oneof thosewhereneitherstatementfor four or five is true. So,I'm gonnagiveit a four.
I'm gonnagiveit thebenefitof thedoubt. Lateralis athree,longitudinalis a four. CIR is
three,RQRis five,reallyvibrating. I didn'tnoticeanydisplayimpactthattime.

Exposure16

DATE: 13Nov97
PILOT: C
TASK: 2017
CARD: LateralOffsetLanding

Exposuresixteen,offsetapproachandlanding. This time definiteeffect from the abrupt
inputs. Theissueseemsto behow abruptthe input requirementsare. If you got to put
abruptinputsin, you're reallyshakingit andit's impactingtheprecision. If you don't it's
fairly benign. It's just objectionablefrom a ride quality standpoint. So on the approach
andlanding,sameratings"causeall this isoccurringbasicallyfrom a hundredfeeton down
to touchdown.Lateral-directional,HQR of five. Considerablecompensationlongitudinal.
Theissueis, is it a five or a six. I'm gonnasaya six. On that last landingI was really
workinglongitudinally.Sogivethelateral-directionalafive andthelongitudinala six. CIR
is four, RQRis five. No displayimpact.

Exposure16

DATE: 13Nov97
PILOT: C
TASK: 3017
CARD: CompositeFlightDirectorTrackingTask
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Exposure sixteen, flight director tracking. I was saying, you get sharp edged with it, it really
punishes you for it by increasing the oscillations. So it's impacting the precision. Okay,
longitudinal HQR, let's give it a four. There's a lot of compensation going on here. I was
a bit aggressive with it that time but it was really fighting me. So, obviously controllable,
adequate, not satisfactory, moderate compensation , HQR of four. Same thing lateral-
directional, HQR of four. CIR is three, I don't recall any involuntary inputs but there's a
definite impact on precision and fide quality is five. It's really shaking around. No display
impact.

Exposure 12

DATE: 18Nov97
PILOT: D
TASK: 1017

CARD: Nominal Approach and Landing

Okay, for the approach, adequate performance all the way around. Satisfactory without
improvement? Yes. Longitudinally on two out of three I got off, and I think it was just
from not concentrating on it but I did get adequate twice so I guess I'm gonna have to say
that I had to use compensation, moderate compensation to keep that, so Four for
longitudinal on the approach and lat-dir, was satisfactory without improvement, a Three. So
Four and Three for approach. For the landing, adequate performance? Certainly.
Satisfactory without improvement? Seemed to fairly consistently touchdown just a little bit
hard so I'll have to turn the corner here, and a Five. It wasn't more than considerable pilot
compensation to keep it in adequate, so it was a nice Five. Lat-dir. I really didn't see very
much, didn't have to exercise it an awful lot and in the turns it didn't bother me, so a Three

for that. Five and Three longitudinal, lat-dir, for the landing. Did you get that? Is that
okay? (Yeah.) Okay, and CIR, Two and RQR, Three. That's really the, probably get a
better check at that later. But, ugh, certainly wouldn't be any worse than that and display?
No.

Exposure 12

DATE: 18Nov97
PILOT: D
TASK: 2017

CARD: Lateral Offset Landing

On the approach adequate performance was attainable. I saw a very definite felt structural
even left/right oscillation throughout it. It was enough it took concentration off the pitch but
for the approach part I could certainly get the satisfactory ..... all fight, I could certainly get
adequate performance it wasn't satisfactory and so ... I would say Four for pitch on this one
and Five for the lat-dir, and that was due to the extra compensation due to the oscillation, so
longitudinal Four, lat-dir. Five for the approach. For the landing, there was still some
residual oscillation that took a fair amount of concentration on ... and that may have been
what contracted from the pitch but in any case I consistently only got the adequate
performance for pitch. So longitudinal landing Five and lat-dir. I'm going to also give a
Five due to the compensation. It was fairly consistent to get the - - with one exception fairly
consistently got adequate performance. Actually got desired, I take that back got desired
and it was still adequate even when it, I lost it a little bit, so I'll stick with that, Four and Five
longitudinal, lateral-directional landing. Okay for CIR I would say Three. And I'm not
getting much in the way of involuntary controls but the technique I'm using is very light
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touch on the controller. For RQR ... that's pretty bad, certainly a Four. I would think that
would be a Five for lateral-directional oscillations and I'll say No on visual. I don't recall it
specifically being a problem. ( ..... Four/Five for your longitudinal lateral on your landing?)
Uh huh. (Okay, good.)

Exposure 12

DATE: 18Nov97
PILOT: D
TASK: 3017

CARD: Composite Flight Director Tracking Task

And... Adequate performance attainable? Certainly. Satisfactory without improvement?
It's kind of hard with those scores to say needs much else. Actually, I'm surprised that one
worked out as well as it did, but it did. So, I think I'll say it's satisfactory without
improvement, a Three. And that's certainly longitudinal and even the lateral-directional, I
don't know maybe I'm learning it too well or something but it didn't seem to cause a
problem. From CIR? I would say Two is correct and RQR? A Three it was still the ride
quality, was not bad but it would be nice to have that fixed. So Three and Display? No.

Exposure 15

DATE: 04Dec97
PILOT: E
TASK: 1017

CARD: Nominal Approach and Landing

Basically, just from playing with it a little bit on the intercept leg, it looks like we have a
tendency to excite things more in roll than necessarily in pitch. The approach task, it's
pretty easy to track the glide slope and the localizer. The bouncing around is a little bit,
affects your ability a little bit, but not much. I probably did back off on my roll control
inputs a little bit, so I'd probably give it a three and a three for approach tracking, I guess.
And, for the landing phase, we got desired once and adequate once. The adequate one,
though, I was a little bit late in initiating the flare and I think that why we landed a little bit
short, a little bit firm. I would say that for this task it's going to be interesting the see the
offset landing task, but for this task I'd probably be inclined to give it a four and a four for
the landing. The CIR, I would probably give it a three just because, I'd probably be in the
two and a half to three range here. You definitely modify your control inputs and roll a tittle
bit, the vibration impacts precision a little bit, well lets think about this, I guess for this task
I'd say I'd give it a two, not a three. It's enough that it probably effects for small roll
adjustment but for small you're pretty slow and we weren't picking up that much, so we'll
go with a two for CIR. And for ride quality, I'd go with a three, I guess and no on the
display.

Exposure 15

DATE: 04Dec97
PILOT: E
TASK: 2017

CARD: Lateral Offset Landing
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I guessbasicallytheapproachphasegoesdownto fifty feethere,so I'm going to kind of
ratethemtogether.We got desiredperformanceon thefirst try. The secondtry we got
adequate,just a little bit long outsidethe desiredbox, actually250 feet long outsidethe
desiredbox. Anyways... I guess,againit's really hard to divideout my predictability
commentsfrommaybethingsthat,smallchangesin my techniqueversusthe airplanebut it
seems,my perceptionis thepredictabilityis a little bit betterin pitch thanit hasbeenin the
pastonsomeof theconfigurations.And we'renot seeingasmanysplit gammacuesin the
flare. I wassurprised,I wasexpectingtopickupsomemorevibrationthanwedid, although
westill pickedupsomeprettysignificantvibrationwhenwedo the turnsto alignourselves
with the runway. I think the pitch axis is better than the lateral-directionalaxes,I'd
probablygowith afour anda four, I guess,although,I guessI'm a little bit temptedto go
aheadandsplit theaxeshereandgiveit a fourandafive. I'm goingto gowith a four anda
four,I guess,although,thesamekind of notebefore,that's kind of disregardingtheimpact
of thevibrationasfar ascomfortlevelandjust looking at the impactof vibrationon my
ability tofly themaneuver.Thevibrationthatwe're picking up in the latterportion of the
shortapproachlike from 150feetdownis enoughthatit wouldpushmy comfortlevelon a
regularairplane,I wouldbe looking at maybegoingaroundunlessI wassurethatI knew
whatit wasandI wassurethatit wasjust normal. But anyways,goingdownto theCIR.
It's athree,I do tempermy roll controlinputsa little bit andgettingbouncedaroundon the
final portion, doesimpactmy abihty to preciselycontrol things some.I could maybe,I
probablywouldbelooking ata two andahalf, if weweredoinghalf's, but probablymore
towardsathree.And for theridequality,I amgoing to go with a four, I guess.I wasreally
lookingatafive,betweena four anda five,I guess.Again,I don't know, I couldprobably
gofour andahalf. I couldprobablytalk myselfintoafour orafive. We'll go aheadandgo
with afour.Thedisplaydoesbouncearoundalittlebit. Samecomment,I think thereis pro
andconto bouncingaroundtheway it does.But I didn't noticeit, maybeI've gottenused
to it but I didn't noticeit bouncingaroundasmuch on this run as I did on one of the
previoustwo runs. I forgetwhichoneit was.Oneof theprevioustwo configurations.So
I'm goingto saynoon thedisplay.

Exposure15

DATE: 04Dec97
PILOT: E
TASK: 3017
CARD: CompositeFlightDirectorTrackingTask

I felt like I got ... to excitethings with roll commandsmoreso thanpitch, the airplane
bouncesaroundbasicallyin theturbulenceto beginwith. We're, I guessI'll go with a
threeandathree.Although,I thinkthebouncingaroundthatwe get,again,that's thesame
commentthat I'm basicallylooking at the turbulenceand ability to do the task. The
turbulenceis kind of bothersome.I guess,I'd probablybe lookingattwo andahalf, I think
just thebouncingaroundis enoughthatit probablypushesmeto a three. For theDASE,
ridequalityI'm goingto gowith afour.

Exposure8

DATE : 09Dec97
PILOT: F
TASK : 1017
CARD: NominalApproachandLandingTask
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Okay, rating the straight in task for exposureeight configuration.Just some general
comments.Thecontrolnoapparenteffecton the DASE but theDASE is providinga poor
ridequalitywith aborderlineeffectonmakingprecisecontrolinputs(difficult), particularly
laterally.Okay,pilot ratingsfor theapproach,longitudinaldownto two hundredfifty feet,
okay.., takingintoaccounttheridequality,longitudinalis nottootoo badbut let's giveit a
six. And laterallylet's giveit a seven.So this is ride onbothof them. And landing,even
thoughweweregettingdesiredperformance,I think it wasa fluke so I'm five's on the
longitudinalperformanceby definition,but thatis not theoverridingthing.Let's giveit a six
becauseof theride andasevenon lateralbecauseof theridejust as in theapproach.(The
longitudinalratingsfor bothapproachandlandingwerechangedto five in thecommentsfor
theoffsetapproachandlandingfor exposureeight.) And theDASEratings,let's giveit a
threeon thecontrolwith a commentthatit's just borderline.Just... it's just to the point
wherethat's possible.Okay,for theride is a five andfor the display,yes. The vibrations
reallydidn't seemto bothermetoo muchon thestraightin. It mightbe worsehereon the
offsetbut let's saymostlyQSAEagain.Okay.

Exposure8

DATE : 09Dec97
PILOT: F
TASK: 2017
CARD: LateralOffsetLanding

Okay,my generalcommentsarekind of ditto from the straightin exceptat leaston one
approachthereI almostfelt like I wasexcitingthelateralmodes.On the third approachI
madesomeintentionalabruptinputsandit's reallyhard to seethatI'm excitingit. It may
havebeena patchof turbulenceon that first approachandtheride quality just due to the
turbulence,laterally,is so badthatit might be a little hard to sort out there.In any case,
approach,pilot ratingdownto fifty feet now,and I think on the straightins I wasdown
ratingit to six's longitudinally,it's reallya tittle betterthan that longitudinally,I think. I
thinkwecangobackandchangetheratingson the two longitudinalratingspreviously.On
thestraightins,let's makethemfive's on longitudinal.Looking a little closerthis time,it's
mostlylateral.WhenI sayride, I meanthethingis just whackingaroundandif it hadbeen
couplinginto thecontroltaskI would havecommentedthatway.So it's primarilyjust the
factthatI think that'sobjectionable.Youknow,thatgoesalongwith that.For instancewhen
I saidsix,I meanthattherideisveryobjectionable.Okay,soon this one,let's giveit a five
anda sevenfor the approach.Yeah,becauselaterally it requiresimprovement,definitely.
Longitudinally,it's not toobad.Okay,landing.I think five andsevenagain.And this is all
primarilyride.Thelateralismarginallygettingbadenoughthatit's effectingcontrolinputs
butnotmuch.Okay,we'vegotfive, seven,five,sevenandnow weneedanotherrating over
hereandlet's giveit a three,afive andayes.Now I think still mostly,DASEbut I think in
theoffsettheWiggling wasbotheringmealittle bit. Mostly QSAE,I'm sorry. Wow, those
acronyms.Okaythatdoesthat.

Exposure8

DATE : 09Dec97
PILOT: F
TASK: 3017
CARD: CompositeFlightDirectorTrackingTask
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Okay,on theflight director,exposureeight.I think, just my overallcommentis that the
lateralride qualitiesareprettybad.But giving it arating,standby. I'm a tittle bit behind
here.Longitudinally,let's giveit a ... Well wegot desiredperformance,didn't we?Let's
giveit a four. Wow! Laterally,let's give it a seven,primarily ride, with marginalcontrol.
And whatI meanI thatis, is thatit's almostto the point of impactingthe lateralcontrol.
Okayandthe DASE. Okay,thecontrol,let's giveit a threeagain.Theride,let's giveit a
five again.Am I beingconsistent?YeahI am.Andnoonthedisplay.It's notbotheringme.
I openedmy mouthandmadeacommentaboutlateralPIOto Boeingsouthhere.But that's
just afeatureof thisparticularlateralcontrolsystemhad whichI havehadalwaysthrough
Ames.5andon this simulationalso.OccasionallyI get into just a little bit of a lateralPIO
andthisstrictlyarigid bodyeffectandI think it's causedby just slightly loosein roll. For
instance,if youputafairly goodroll ratein andletgo it, takesfive or tendegreesto snubit
down.
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Configuration 18 Modes 1 & 2 control excitation eliminated, modes 1-4

damped at 0.07, canc2

Exposure 13

DATE: 21Oct97
PILOT: A
TASK: 1018

CARD: Nominal Approach and Landing

The straight-in landing Cooper Harper for the approach; Controllable? Yes. Adequate?
Yes. Satisfactory? Yes for a three. This airplane appears to have all the characteristics of a
mode canceling configuration in that I could do about whatever I wanted with the airplane
and not trigger any ASE modes however I am getting bounced around to beat the band in
light turbulence. And at times, due to the random nature of the turbulence, I get some
maybe, sort of seemingly light damped motions that were slightly less in moderate
amplitude but enough to be a nuisance. But it was in no way related to any of my inputs in
any axis. However it still did not effect the performance for the approach. Similarly the
lateral rating will be a three also. No problems there. For the landing; Controllable? Yes.
Adequate? Yes. Satisfactory without improvement? I'm going to say no. Had two pretty
nice landings and one slightly firm and slightly short that I'm not sure but may have been
triggered by me not having the flare attitude established due to some of the turbulence
induced ASE motions, it's difficult to say. But certainly we went right through ground
effect and had the firm touchdown. I could have just been late in establishing the flare. It
could have also been the result of ASE effects. At any rate, I'm kind of borderline desired-
adequate. I'm going to rate this a four. I think, I wasn't working that hard but pretty much
some things are out of my control. For the lateral ratings; Controllable? Yes. Adequate?
Yes. Satisfactory? No, we're going to go ahead with a four on that too. Met the desired
criteria but I had a little bit of a high workload. The effect of the ASE modal characteristics
are more in the longitudinal axis than the lateral. I had more of seemingly vertical
accelerations that I felt rather than lateral accelerations. For the CIR chart; Pilot does not
alter control inputs as a result ... that's tree, so that's a one. They actually did nothing to
effect... I had no impediments what-so-ever placed upon myself to make inputs. I felt free
to do whatever I wanted. Ride quality, vibrations do not impact ride. Not true. Vibrations
are perceptible but not objectionable. That's not true. Vibrations are mildly objectionable -
improvement desired. Vibrations are moderately objectionable -improvement warranted. I
would say a four. They were kind of annoying, I thought. I seemed to dislike them more
than the ones actually I caused myself and I guess that's because I'm not in control of
them. And no for the display question.

Exposure 13

DATE: 21Oct97
PILOT: A
TASK: 2018

CARD: Lateral Offset Landing

For the rating, up and away, longitudinal-lateral; Same comments as applied to the straight-
in, a three and a three. A real nuisance -the motions excited by the turbulence are really a
nuisance and I'm finding that they are really uncomfortable for me. I don't particularly
care for this. I would much rather generate my own motions than to have them generated
for me. So this is kind of not an enjoyable exposure to fly. But still you can maintain the
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desiredcriteria quite handily in both lateraland longitudinal axis. For the landings,
longitudinal;Controllable?Yes. Adequate?Yes. Satisfactory?No andbasicallyit's a tittle
bit difficult. I waseventryingto dumpthenosein this correctionturn but for somereason
it is just kind of difficult to establisha flarejust whereyou wantit. I amableto setup a
good attitudefor thesinkratebut it is just tendsto wantto float andI've hadthis problem
on my off setlandingsacrosstheboard. WhereI've tendedto float a little bit long and
what I'm thinking is happeningis as I comeout of that final turn correctionfairly
aggressivelythereis a lot poweron theairplaneandI think it just takestimefor theengines
to unspoolandso I'm not deceleratingatthe samerateasI amon the straight-in. That's
kind of just my guessright therebut there'ssomereasonwhy I continueto float a littlebit
longontheseoff sets.At anyratefor the longitudinalrating;We determinedthat adequate
performancewasattainablebut it wasnot satisfactory.It looks like it's going to be just
borderlinedesired-adequateand we'll rate it a five longitudinally. For performance,it's
borderlinefour-five. You might note that. And for the lateral; Similarly, adequate
performanceis attainable,workload... we'll giveit a four. Did a pretty goodjob on the
lateralperformance.FortheCIR;Numberoneisclearlytheright one.Did notdo anything
to alter my control inputs as a result of flexibility. For the RQR, certainlywe need
improvement.I wouldsaya four probably. It certainlywouldbe niceto makethembut I
don't think you couldsay it's absolutelyrequiredbut it's kind of borderlinefour-five as
wasthepreviousratingsfor the straight-ins. We're really kind of on theborder where
reallyyou needsomething,whereyou aregoing to haveto havean improvementor it's
reallyreallystronglywarranted.Andnofor thedisplayquestion.

Exposure13

DATE: 21Oct97
PILOT: A
TASK: 3018
CARD: CompositeFlightDirectorTrackingTask

Longitudinalrating;Controllable? Yes. Adequate?Yes. Satisfactory?Yesfor a three.
Lateral;Controllable? Yes. Adequate?Yes. Satisfactory?Yesfor anotherthree. No
problematall this is ...I commandwhateverI want,it's just a veryannoyingmotiondueto
theturbulenceinducedASEeffectsandit's justvery annoyingbut it doesnotseemto effect
CooperHarper. For theCIR; Oneagainis the rule here,I didn't do anythingto, that I
could consciouslytell, that changedmy inputs basedon flexibility concerns. RQR, it
certainlyisobjectionablesolet's moveondownto thethree'sandfour's downthere. It is
morethanmildly, I find thatit's at leastmoderately... looking attheride quality from the
pilot's station,kind of thinking from thehandlingqualitiespoint of view,I wouldrate it a
four. If I thoughtabouthow I felt aboutit, I wouldrateit asixbut I guessI betterstick with
afouron that. I just foundthatveryveryuncomfortablyobjectionable.

Exposure19

DATE : 06NOV97
PILOT: B
TASK : 1018
CARD: NominalApproachandLandingTask

Okay, this is exposurenumberwhat? Nineteen. Straight in approachand landing.
LongitudinalCooperHarperweremostlydesiredbut wehadslightly overin the adequate
rangeon thesink rate. Approach,I'd call it a two anda four for the landingbecausethe
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sinkrateswerea little high,but frankly I think thatwasmostlyattentivenessandprobably
couldhavebeenlower. Lateral-directionalCooperHarperwasall desired,I'd giveit a two
for approachandlanding. DASE CIR ratingswerea oneandI did notseeanyparticular
problemswith thevibrations. I'd giveit a two andanoonthedisplays.

Exposure19

DATE : 06NOV97
PILOT: B
TASK : 2018
CARD: OffsetLandingTask

Exposurenineteen,offsetlandingandapproach.CooperHarperfor theapproach,I guess
we'd call it a three. For the landinga four. Lateral-directionalfor theapproacha two,and
for the landing,wasit adequatedoyou thinkor desired?Probablydesired,yeah,I'll giveit
a three. DASE CIR ratings;a oneanda two for theride qualityanda no for the display
impact.

Exposure19

DATE : 06NOV97
PILOT: B
TASK : 3018
CARD: FlightDirectorTrackingTask

Exposurenineteen,ratingsfor flight directortrackingand capture. LongitudinalCooper
Harper,two. Lateral-directional,three. DASE CIR ratingis a oneanda two for theride
quality. No on thedisplays.

Exposure2

DATE: 10Nov97
PILOT: C
TASK: 1018
CARD: NominalApproachandLanding

This isPilotC, nominalapproachandlanding,exposuretwo. OkayHQRfor theapproach.
Objectionable,mildly objectionableoscillations,but certainlynot unsatisfactory.Control
wasnotreally influencedduring theapproachphase. So I'm gonnasayboth longitudinal
and lateral-directional,controllable,adequateand satisfactory. It's borderlinebut I'm
gonnasay it's at minimal compensationHQR of three. The issuetherewould be ride
quality and I'll talk aboutthat after I finish the whole thing. Landing is controllable,
adequate,I'd say it's not satisfactory. Desiredperformance... this is longitudinalnow,
desiredperformancerequiresmoderatepilot compensationHQR four. Lateral-directional
though,I'm gonnagiveit athree. This is baselineairplanebasically. All the issueshereI
think wereride quality. If thefrequencyhasgoneup on theoscillations,I'm not sensing
anycouplingbetweentheinputsandthe oscillationsso control isn't an issuehere. It's
predominatelyride quality. So the CIR, I'm gonnasay they effect the precisionof the
inputs. I'm notsensinganyinvoluntaryinputsatthispoint soI gonnasayit's athree. The
RQRthough,is ...well the issueis whetherit's moderatelyor highly objectionable.Let's
call it call it moderatelyobjectionable. Improvementis definitely warrantedon this.
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Customerscertainlyaregonnacomplainin theback. Let's giveit anRQRof four. Display
perturbationsdid notimpactanything.I'll saynothat,andconcludesthesecomments.

Exposure2

DATE: 10Nov97
PILOT: C
TASK: 2018
CARD: LateralOffsetLanding

Okay this is Pilot C, exposuretwo lateraloffset landingtask. I wasableto get desired
performancebut I think thework loadis prettyhighhere.This doesn't feel like a levelone
configuration. The baselinedoesn't feel level one to me either. So in the approach,
longitudinal , lateral-directional,controllable,adequate,not satisfactory,moderatepilot
compensationdesiredperformanceHQR four. That's both for longitudinaland lateral-
directional. Thelateral-directionalassociatedof course,with the lineup. The longitudinal
associatedwithestablishingcorrectglideslopegoingup to theflare. On thelanding,same
thing. I'm doing lastminutelineup correctionsall theway down,touchdown. And of
courselongitudinalis thesink ratetradeoff with landingdistance. So on both of those
again,controllable,adequate,satisfactory,moderatepilot compensation,HQR of four. The
oscillationsaren't really effectingcontrol a lot, here. It's respondingpretty well to the
abruptinputs. It's just an annoyingbackgroundvibrationthat occursfrequently. So, I
thinkyou'll seethatreflectedin theDASEratings.TheCIR,thereis a little bit of precision
effectin thecockpitvibrations. Whenyou startmaking the fine controlsdown low the
vibrationsareeffectingthatalittle bit. And that'saddingto thework loadthat resultsin the
HQR of four. So, I'm gonnasay that's a threeon CIR. RQR, wholedifferent story.
Again I'd kind of like to give half ratingshere. It's betweenmoderatelyand highly
objectionable.I'm gonnasaymoderately,"causeI felt a lot worsebefore. GetanRQR of
four. Occasionallythedisplayperturbationsareimpacting... I'm noticingsomevibrations
in thedisplay,which is a littlebit disconcerting.So,I'm gonnasayyeson thatquestionon
thebottom. Thatconcludesthesecomments.

Exposure2

DATE: 10Nov97
PILOT: C
TASK: 3018
CARD: CompositeFlightDirectorTrackingTask

Pilot C, exposuretwo,flight directortrackingtest. Slightly differenttechniqueon thetwo
runs. Thefirst one,I kind of heldmyselftorealstringentcriteriaandI got it. I wasableget
90% within the innercircle. But I wouldhavecalledhavethatmoderateon compensation
bothlongitudinalandlateral-directional.ThesecondoneI kind of relaxedcompensationto
whatI wouldconsiderminimal. I wasstill ableto just getdesiredperformance.Levelone,
it's borderlinelevelone,but I'm still gonnacall it levelone. So longitudinaland lateral-
directional,I don't thinkeitheroneareharderthantheother. That's controllable,adequate,
just satisfactory. Minimal compensation,HQR threes on both of those. DASE,
occasionallyI'm modifying the control inputs a tittle bit but not a whole lot. Boy! it's
eitheraoneor atwo. I'm gonnasayatwo. Just"causethereis somevibrationtherethat's
noticeableandmildly objectionable.LastoneI'd say,RQR of three,mildly objectionable.
Improvementwouldcertainlybedesiredfromaridequality standpointbut not requiredthis
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time. It didn't feel like asmuchof animpactastheothertasksanddisplayperturbations
didn't impactanythingon thisone. That'sanoandthatconcludesthesecomments.

Exposure2

DATE:17Nov97
PILOT: D
TASK: 1018
CARD: NominalApproachandLanding

Okay, for the approachboth longitudinal / Lateral-directional were satisfactory without
improvement, just the same minimal little compensation is required so three's for the
approach in both longitudinal / lateral-directional. In the landing for longitudinal, adequate
performance attainable, tolerable pilot workload. It was and I'd say with tolerable pilot,
satisfactory without improvement, no, sure warrants improvement and I got desired once and
actually got inadequate on the second one, didn't I? But, its ... You were adequate on the
second one? Okay, good. Then Five. I really question the ability to consistently do the
desired and adequate, I think I could consistently do so, Five. And it was just
...considerable pilot compensation. It wasn't ...Okay, CIR I didn't really modify it for that,
I didn't intentionally modify it at all now that, come to think of it. Okay, I'd say a two, I'll
go with two on that because there was a little bit when I got in close, had to just back out a
minor amount but that would be an intentional modification input and RQR perceptible ...
mildly improvement desired, naw. I think I could probably live with that. I'd say two on
the RQR. Probably being kind of nice to it there, but I could live with that amount of ...
Okay, I keep forgetting the display here perturbation impact these. No, I'd say. The
perturbation didn't bother me.

Exposure 2

DATE: 17Nov97
PILOT: D
TASK: 2018

CARD: Lateral Offset Landing

For the approach longitudinally, with the offset and everything is not satisfactory without
improvement but it was not horrible, in fact I was thoroughly happy with the pitch control
throughout the offset and everything so I could even say that was probably four. For the
approach in longitudinal. Lateral-directional in the approach, satisfactory without
improvement. No. And I got five on that. The first time everything just fell into place
which is nice but two out of three times that was not the case so a five on that. Now for the

landing longitudinal adequate performance attainable with tolerable pilot workload. I'm
going to say yes, satisfactory without improvement, definitely not. And boy, I had to work
like crazy I thought, even though I did get desired once the other times. The thing is if your
not really set up when you roll out then you've got to work really hard in longitudinal
especially. My case, Six. And Lat-dir. for the landing, adequate performance, Yes.
Satisfactory without improvement. See I don't know, I think those were all desireds,
weren't they? Did I have any "Y" that was out? Yes. I did ... Okay, then five. (Sorry, no
you didn't, all the "Y's" were desired.) Okay, well it's between a four and five. Because
it's one of those where it's fairly easy to get adequate but it's struggle to get the desired, I
stick with a five on that. Then for CIR, all their control ... two again, it wasn't ... I wasn't as
nearly as concerned about any flexible modes that time as some, so a two on that and RQR,
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perceptible.Yeah,I'd saytwo onthatalso.RQRis two. Displaywasnot a problem,not a
factor.

Exposure2

DATE:17Nov97
PILOT: D
TASK:3018
CARD: CompositeFlightDirectorTrackingTask

For longitudinalcertainlyadequate,satisfactorywithout improvement.The pitch, I never
seemtohavemuchtroublewith that,theproblemis moreLat-dir.on this. SoI amgoing to
say that it's satisfactorywithout improvementand three for longitudinal. For lat-dir.,
satisfactorywithoutimprovement,I'm going to sayno andturn overandgivethat a four.
Thereweretimesin therethatI hatedto put in asbig aroll input asI'd really like to just
becauseI didn't wantto get thingsstirredup andit just took morecompensationtrying to
keepit in thereleft andfight, sofour onthat. CIRI didn't think the DASE influencewasa
bigdealatall, I'd givethata oneon theCIR. RQR,certainlynoticeable,two on theRQR.
Thedisplayperturbationdid notplay apart.

Exposure13

DATE: 04Dec97
PILOT: E
TASK: 1018
CARD: NominalApproachandLanding

Okay,December4th,Pilot is E,Exposurethirteen,NominalApproachandLanding. Okay,
wearefeelingtheturbulenceafair amount,picking up someof thatgallopingmotionthat
we talkedaboutbeforeon the final. It seemslike the perturbationsthat we feel in the
airplanearea functionof theturbulenceandnotnecessarilya functionof thepilots inputs
andthat's from someopenloop httlepulsesthatI did whilewewereon theinterceptleg.
Theinterceptandtheapproachphase,I don't really seeany problemat all and I would
probablygivethematwoandatwofor longitudinalandlateral-directional.For the landing
taskI think I wouldprobablygofor athreeanda three. Onethingthat I noticehere,I got
adequatetwiceanddesiredtwiceout of four runs. Thelittle flareguidanceor information
thatcomesup in thecue,everythingseemsalotmorepredictableherethanwhatI sawin the
configurationswe flew yesterday.I get exactlywhat I'm expectingto get. I waskind of
fudging thecue,I think for maybethe last coupleof runs we did yesterdayslightly low
becausewehadatendencyto float I thoughtyesterday.BasicallyI canbring thecuefight
backup to just below the horizon and I felt, my perceptionis that I'm getting fairly
consistentresultsoutof whatI've seenin thedisplaytoday. FortheCIR I would probably,
I think I wouldprobablygowith a onefor thecontrolinputs. I don't really think I hadto
altermy controlmuchatall andprobablynotany. I mighttendtowardsaoneandahalf but
I really didn't find myself trying to compensatefor theflexiblemodesfor this task and I
wouldprobablygiveit a two for thefide qualityand a no on the display. Although,the
samecommentsthatI notedearlyfor thedisplayasfar as it seemslike thecuemarchesup
to therunwaywhereit reallyshouldbefixedon therunway. OneothercommentthatI had
is thatwedid getafewexcursions,notmanywherethecuesplit in gamma.Mainly though
we're still getting that split. I don't know that we're getting it every time but my
recollectioniswegotacouplesplitsfight aroundthe150foot AGL pointthatwe've seenin
thepast.
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Exposure13

DATE: 04Dec97
PILOT: E
TASK: 2018
CARD: LateralOffsetLanding

Configurationthirteen,LateralOffsetLanding.Okay,wedid severalrunsonthisone. First
of all laterally,I could... it seemedlike my controlinputreallydidn't do muchto exciteany
structuralmodesasfar asI would feel ... you know,in vibrationor anythinglike that. I
couldevenusefull roll controlfor the lateraloffset task. I did do thatat timesandagainI
think thatgoesbackto my commentthatI wouldn't mind it beinga tittle bit crisperin roll
for this taskmaybea tittle bit moreroll controlpower,I guess. Theturbulenceis present
andfor tight turbulence,or I guessyou guysarecallingit mild turbulence,it's quitea bit
andyougetthatgallopingmotionon final whichI don't like verymuch. Anywaythemain
thingthat I sawon this taskthatI didn't seein the tasksbefore,particularlycloseto the
ground,wewereseeinga lot of splits in thecommandedversusactualcues. Now maybe
becauseI felt I couldput in thestick inputswithoutexcitingthestructuralmodetoo much.
MaybeI wasbeingmoreaggressiveor tooaggressivein pitchbut I thinkmypitch inputs,at
leastonsomeof theruns,atleastwhatyouwouldexpectapilot to do trying to do this task.
I thinkbecausethis is a little bit moreof ahighgainedtaskbothin pitchandroll thatmaybe
weweremaneuveringmoreandtherecanevenbesomecouplingof axis here,I'm not, I
don'tknow. I do think thatpredictabilitysufferedin thismaneuverfor thepitch control. It
becomesverydifficult for thepilot to correctwhenhe hasto split cuesup there,it's a very
busydisplay. It takesa while for thepilot to mentallygrind throughtheprocessof what
kind of correctionto makeandfor whichcueandhow to do it. So, anyway,I guessmy
maincomplaintwouldbepredictabilityin the last 150feetof theapproachto touchdown
andmaybewe didn't seeit in thestraightin approachasmuchbecauseit's not quiteasa
highgainedtaskandthereisnot asmuchmaneuveringin both axes. In CooperHarperfor
theapproach,nowletsseetheapproachsegmentgoesdownto 50feethere. If I wasgoing
toratetheapproachit wouldstill beprobably,I thinkwegaveit a two andatwothelast time
but following theglideslopeandthelocalizerdownis not aproblemat all. For theoffset
maneuveryoucanusefull deflectionon theroll if youwantto. You don't really needto do
thistaskbutyourcloseto it, wenevergot desiredperformance,so thatwouldreallyput us
in a f'lveor lower range. The airplaneflies pretty goodbut thepredictability,especially
beingableto nail the touchdownpoint at a decentrate you want is difficult. I would
probablysayafive andafive. This isoneof thebetterlateralaxisthatyouhaveandI might
almostbeableto sayafive longitudinallyanda four ... I reallydon't like splittingtheaxis
butI think I will here.I think I will giveit a five longitudinallyandfour lat/dir, for both the
approachandlanding.Soafive for longitudinal,a four for lat/dir. I think I'm going to say
it is a one for control inputs. For ride quality, I think I'm going to drop down and I
probablyshouldhaveon the other ratingstoo, I'm not going to go back and changeit
though.Youknow,I think I wouldprobablybedownin athreeanda half rangeif wewere
doinghalf ratings,I guessI'll gowith athree.Particularlythatgallopingmotionthatwegot
onfinal, or atleastthatis thewayI feelbestdescribesit. I really don't like thatmotion,so
we'll gowith athreeandnoon thedisplays.

Exposure13

DATE: 04Dec97
PILOT: E
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TASK: 3018
CARD: CompositeFlightDirectorTrackingTask

Exposurethirteen,FlightDirectorTrackingTask. Okay,we did two trackingtasks,I guess
thefirst onewegotdesired,thesecondonewegotadequate.Partof that I think wasdueto
thereversalthatwasin thattrackingtaskandalsoI anticipatedthewrongdirectiona couple
of timesandwasalittle bit sloppyin stayingout. This is oneof thebetterconfigurations.
OnethingthatI did notice... actuallyI think I would like to do thetrackingtestonemore
time. Okay,wediddoanotherrun. It's funny here,I saw... usually I've seenexcitingto
flexiblemodesmorein thelateraloffsettaskthanI havein the trackingtask. Maybethatis
becauselike thetypicallabrat, I'm sureI couldprobablyadapta little bit andmeasuremy
inputswhenwe get to thetrackingtask. Here,becausetheconfigurationflies fairly well I
think I wasalittle bit moreabrupt.Particularlyif youuseadoubletkind of motionyou can
excite,I think,someof themodesin pitch. Roll seems,andthis is theonly configurationwe
haveflown today,sothisis a,I guesssomethingthatI perceivebut I can't reallybepositive
aboutit, butroll seemsalittle bit moresluggishto methanit did in the... maybeit's in past
configurations.Justby a littlebit, maybeit's just becauseI, whennot excitingasmuchI
canbe a little more aggressivewith the control inputs. Anyway,we did get desired
performance.I wouldprobablygivethis a threeanda threefor theCooperHarpersboth
Lateral,Lat/Directionalandlongitudinal. TheCIR, I wouldprobablybe in the one and a
halfrangehere,I think I'm goingto giveit a twoherebecauseI did intentionallybackoff of
my gainsalittle bitsattimesandwedid getsomeof themotionwhenI wasalittlebit overly
aggressive.I guessthepointis that I probablycangiveit a onebecauseyou cangetaway
withoutmodifyingyourgains...but thereis enoughtherethatit doesmakemebackoff just
a littlebit, I think. I'd go, I'd probablylook at the two and a half range. For theride
quality ... I'll go with thethreeon theride qualityanda no for thedisplayquestion. The
reasonI wentwith thethreeis wedid geta couplesharpresponsesfrom theairplaneand
I'd prefernot to seethat,I guess.

Exposure4

DATE : 08Dec97
PILOT: F
TASK : 1018
CARD: NominalApproachandLandingTask

Okay,this is exposurefour andthat wasthestraightins. And really it's not too badof an
airplane,justa little bit of aridequalityproblem.Longitudinally,onapproach,I'm not really
goingto downgradeit too much.But let's giveit a four. Yeah,let's give it a four. Two
reasons,oneis a little bit of aride qualityproblem.And two is just thatyou're usingraw
dataand that takessomecompensationto figure out what to do. Laterally,again the
performanceisdesiredandagainlet's giveit a four.Okay,nowlanding,longitudinally,let's
... I don't think there'sanyimpacton thetaskto theDASE,gettingalittle bit of, you know
... theQSAE is effectingit a little bit on thedisplaybut I amdefinitely... yeahokay, it
hasto beafive, longitudinally.AndmostlyI think just display.As I notedthere,wehavea
problemwith thecommandgammaandtheactualgammanotagreeingandwegot a littlebit
of a float on thesecondapproachthere.Digital altitudewasgoingup with the command
gammaactuallydownandasfar asI couldtell nobreakout.Also, I needto commenta tittle
bit, andthiskind of appliesbackwardsa tittlebit, thattheflarecuewasa tittle dim andthe
digital altitudeis a little hardto seein there.And I can't quitetellwhybut I'm havingalittle
hardtimeplayingoff flight pathanddigital altitudeandflare cuethereall at thesametime.
I'll try andlook atthat a tittle closerin thefuturehere.Laterallyfor landing,reallynot too
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muchof a problem.Not muchof a task.Didn't get any of thosehigh frequencyinputs.
Let'sgiveit ... oh shoot,I did haveoneout,didn't I? Thatlong onewentout point nine
feetsoI've got to giveit afive. Okay.Andwith thecomment,workloadprettylow. Yeah,it
wasafive, it hastobe,becauseI hadatenpointnineononeof the.., but with thecomment
thattheworkloadwaslow. Okay,DASE. I think this is almosta one.Yeah,let's giveit a
one.I don't think I wasreallymodifyingmuch.Ride,yeahlet's makeit a threeon theride.
I wasjust thinkingthatit kind of remindedmeof the 757thatI wasriding out yesterdayin
someturbulenceat altitude.Youknow that's kind of a long skinny airplanetoo andI was
sittingin thebackendandit wasn'ttoocomfortable.And that'skind of whatthisreminded
meof.ThedisplayI think, yeah,let's sayno. TheQSAE wastherebut for thestraightin
approachthat'snotarealbig factor.And I may not beconsistentwith my previousratings
in thatrespect.But it wasn'ta factor,no.Okaylet's moveon.

Exposure4

DATE : 08Dec97
PILOT: F
TASK: 2018
CARD: LateralOffsetLanding

Okay,just summarizing.Really thisconfigurationtheredoesn't seemto beany impacton
the control aspects.The ride quality is just not really ... you would like to fix the ride
quality.But it's evenprobablyacceptablealthoughyou wouldhaveto seethis in a more
extremeturbulenceto really behappy with it, too seeif it's okay. But for this level of
turbulenceeventhe ride quality is good. Okay, therating,approach,down to fifty feet,
longitudinal,not too bad.Let's give it a, it's definitely level two, let's give it moderately
objectionableandprimarily becauseof theeffectof thedisplaysnotbeingrealgood.Sothis
is a five. Lateral,let's giveit a,this is ahigh workload,let's give it a five. Okay,and the
landing,longitudinal,I'm level two and so that makesit a five. Lateral,I got one that's
actuallyon exceptfor thebankangle.I don't think I'm going to give that an inadequate
becauseof that though.I realizedit. And I shouldhavesacrificedthe bank anglefor the
lateraldispersion,but I didn't. So let's ... youknow, I think with enoughpracticeavoid
that.So let's giveit leveltwo and... well let's giveit a five. Okay,QSAE,control. I'm
goingto giveit to aone.And thefide, let's giveit a three.And thedisplay,let's giveit a yes
primarily,not totally,butprimarilytheQSAE.

Exposure4

DATE : 08Dec97
PILOT: F
TASK: 3018
CARD: CompositeFlightDirectorTrackingTask

Okay,PilotF, that wastheflight directortask and got my record on performance,got a
ninety sevenandahundredon onethere.It really makesa differenceif you cankind of
guesswhatthemaneuversarethatarecomingup, whichkind of says,heywe reallyneeda
navigationdisplay,whichyou really wouldhave.And so I think it kind of pointsup that
maybeweshouldhaveanavigationdisplay.Becauseif you canguesswhatthemaneuvers
are,thatarecomingup, you canreallydo pretty good on the performance.Okay, in any
case,besidesall that,that'skind of besidethepoint a httlebit. Thepilot rating,longitudinal,
notbad.No effectthatI canseeand,I think, let's giveit a fivebut just becauseI needa
navigationdisplay.Youknow,I haveataskwhereI can't predictwhattheheck's going to
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happennext.And I think thesamethinglaterally.Fiveandfive.Thereis no impact,thereis
noDASEimpactbut it's just strictly adisplayissue.Okay,theDASEratings.Thecontrol
is aone.Therideis athree,wellmaybe,yeahathree.And thedisplay,noeffect,no.
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Configuration 19 Modes 1 & 2 control excitation eliminated, modes 1-4

damped at 0.15, canc3

Exposure 24

DATE: 23Oct97
PILOT: A
TASK: 1019

CARD: Nominal Approach and Landing

A couple of comments about the configuration. Pretty good configuration. All axis we had
small amplitude ASE response to inputs. They were all well damped, one to one and half
overshoots, not bad at all. Apparently light turbulence but there was not too much of a
nuisance. Good control all the way around. Not quite as good as twenty-three which was
apparently appeared to have no ASE responses but certainly not a bad configuration. For
the longitudinal approach rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for
a three. No problem there, minimal compensation required is pretty much standard in this
light turbulence. For the lateral, similarly; Controllable? Yes. Adequate? Yes.
Satisfactory? Yes, for a three. No problem making desired performance but minimal
compensation is required. Okay for the landing, longitudinal rating; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes and this is going to be borderline level one-level two.
I'm going to give it a three for longitudinal rating. It's a better rating than exposure twenty-
three which I thought was actually a little bit better configuration but the performance either
due to learning curve or whatever or because of those little subtleties that I felt in the flare on
twenty-three make this in the actual flare, a little bit better performance so a better rating.
For the lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory? I'm going to say
yes again. I don't recall hardly any workload to get that line-up so we'll give it four
three's. CIR; For this particular task which is pretty benign, straight in, I would say a CIR
of one is appropriate. I can imagine that ... I can extrapolate and say I'll probably taper off
on some of the aggressiveness of my inputs on some of the other tasks, but for this one it' s
a one. I did not really recall doing anything to alter my inputs. DASE influence on ride
quality; One; They do impact it. Two; They are perceptible but not objectionable. I would
rate this a two and no, for the display question. (The RQR for this configuration was
changed to a three in comments for lateral offset landing.)

Exposure 24

DATE: 23Oct97
PILOT: A
TASK: 2019

CARD: Lateral Offset Landing

On this one, not quite as good a performance as I would have liked. A little bit more trouble
on the flare than on the straight in. For the approach though however; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes for a three. No problems at all with longitudinal
approach. For the lateral approach rating, similarly; It was controllable. Adequate
performance was attainable. And it was satisfactory without improvement for a three also.
For the landing, longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory? No.
Basically it's kind of high adequate performance. I'll rate it a Cooper Harper of five. A
little bit of ... not quite as smooth as the previous configuration in the turn. I didn't tailor
my inputs to ... I wasn't concerned with any type of ASE response. I flew it aggressively
but I just didn't quite perform as well. Not quite as smooth in the turn and I tended to have
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a little moreof a problemgettingin to land,a tittle bit moreof a problemwith perceived
floatingandthentryingto actuallyput it in thebox. I hadto releasealittle attitudeandgeta
little bit of a firm landing one time. For the lateral issue howeveron the landing;
Controllable?Yes. Adequate?Yes. Satisfactory?No. I'll put it a four for taskworkload,
met desiredcriteria quite easilybut a tittle bit more than minimal compensationwas
required.FortheCIR; I did not altermy controlinputsasaresult of aircraftflexibility, a
one. That'strue. FortheRQR; This timefor somereasonmy perceptionwas thatit was
moreof anannoyance,thebouncingarounddueto light turbulence.So vibrationsdo not
impactride quality. That's not true. Perceptiblebut not objectionable.Not true also.
Mildly objectionable-improvementdesired. Improvementwarranted... I'm going to go a
fouron thisoneandI would like to if possiblechangemy previousRQR on thestraightin
to a threeif that's acceptableto thepowersthat be. Thank you. No for the display
question.

Exposure24

DATE: 23Oct97
PILOT: A
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Not toobadall thewayaround.For thelongitudinalrating;
Controllable?Yes. Adequate?Yes. Satisfactory?Yesfor a three. And for the lateral
rating;Controllable?Yes. Adequate?Yes. Satisfactory?No for afour. Onceagain,lateral
workloada tittle bit higherthan longitudinal. Longitudinalworkload was not an issue,
certainlyminimalpilot compensationwasrequiredatthevery least.Again,not enoughASE
responseson thisoneto makemealteranyof my inputsso that's aonefor theCIR. And
for theridequality; Forthisparticulartask,you getso wrappedup in thehigh gainnature
andthecontinuoushighgainnatureof this taskthatyou don't feel thevibrationsasmuch
ason theapproachwhenyou'rejust kind of goingalongfor theride. SobasicallyI would
saythisonewouldcomein at a three,mainlybecausetheperceptionof ride degradationis
not there. Howevertherearemotionsthatshouldbe ... be niceto get rid of and they do
appearto beturbulencegeneratedASEmotions.Forthedisplayquestion;A no.

Exposure13

DATE : 05NOV97
PILOT: B
TASK : 1019
CARD: NominalApproachandLandingTask

Exposurethirteen,straight in approach. Longitudinal CooperHarper ratings for the
approach,actuallyit wasquitenice. I'd giveit aoneandatwo for the landing. The lateral-
directionalfor theapproach,I'd giveit a oneanda two for(end of side A). (Continued)
Okay, looking at exposurethirteen. The offset landing longitudinal Cooper Harper
approach,atwo. LandingatwoandlateralCooperHarper,giveit a two anda two. DASE
CIRratingone,andridequalityoneandnoeffectonthevisualperturbations.

Exposure13

DATE : 05NOV97
PILOT: B
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TASK : 3019
CARD: FlightDirectorTrackingTask

Okay,we'reratingtheflightdirectorcapturewithexposurethirteen. I'd haveto say,we're
gettingdesirableperformance.I'd giveit a two longitudinally,two lateral-directionallyand
DASE influenceon controlinputs,just modifyingmy controlinputsslightly,I'll give it a
two. Andmildly objectionable,I don't know. I'd sayprobablya two on thisride quality.
With noproblemswith theaeroelasticdisplayperturbationimpact.

Exposure9

DATE: 12Nov97
PILOT: C
TASK: 1019
CARD: NominalApproachandLanding

Pilot's C, it's theafternoonsessionon thetwelfth,exposurenine. Canyou turn thelights
up a little bit please?Basically,I think we're looking at,in this task,a levelone airplane.
No major problems longitudinally or lateral-directionally. It's controllable,adequate,
satisfactory,minimal pilot compensation,HQR's of threefor all four blocks. Again,no
majorproblems. The oscillationsare there,they're well damped. They get excitedbut
they'redampedalmostimmediately.Soyoukind of feel abackgroundshakingbut it's not
of high altitudeandthere'sno ringingto speakof. I didn't alterthecontrolinputs,so CIR
of one. This wasbetweena two anda three. I notedtheotheroneasbeinga two earlier.
Thisone'sa little bit worse.Sinceyoudon't wanthalf ratings,I'm gonnagiveyou a three.
Youcouldlive with thisbut improvementwouldhelp. I did not noticeanydisplayinterplay
with thevibration.Thatcompletesthesecomments.

Exposure9

DATE: 12Nov97
PILOT: C
TASK: 2019
CARD: LateralOffsetLanding

Okay,exposurenine,offsetapproachandlanding. No majoreffectdueto the vibrations.
WhatI'm seeingis similar in workloadto thebaselineconfiguration. It's a difficult task.
Theworkloadpushesit, I think, into leveltwo. In bothlongitudinalandlateral-directional
axisbut it's a taskorientedpush.It hasnothingto do directlywith the oscillations. So
CooperHarpersagain,all four of thesameblock. I'm fighting both axeswith the task.
Thelateral-directionalis associatedwith the correctionand recorrectionon line-up. The
longitudinalof courseis associatedwith finessingtheglideslopeinto theflare. Thenafter
theflareto try to controlthesinkrateandlongitudinaltouchdownpoint. In bothcasesit's
controllable.It is adequatein termsof attainableworkload,or tolerableworkloadI should
say. However,I think it's not satisfactorywithout improvementfor this task. Moderate
pilot compensationfor desiredperformance,HQR is a four. That's four fours. CIR, I'm
not intentionallymodifyingmy inputs for flexibility, that's a one. Vibrationsaremildly
objectionable. Improvementdesiredbut not required, RQR of three. No display
perturbationsimpactonprecision.Thatconcludesmy comments.

Exposure9

165



DATE: 12Nov97
PILOT: C
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Okay,exposurenine,flight directortracking.Clearlya levelonetask. Not aproblemeven
with aggressiveinputs. The vibrationsarewell damped. They're there,not particularly
noticeablethis time,but veryverywell damped.Okay, controllable,adequate,satisfactory
bothaxes,minimalpilot compensation,HQR of three. CIR, one. RQR,I'll giveit a two
thistime. I didn't noticethemhardlyatall. It maybe thatI'm accommodatingto thembut
I can'tsaythatthey weremildly objectionableeventhis time.It seemedprettycloseto the
baseline.Nodisplayimpact.Thatconcludesmy comments.

Exposure4

DATE:17Nov97
PILOT: D
TASK: 1019
CARD: NominalApproachandLanding

Longitudinallat-dir, threeand threeagain. Landing,adequateperformance- certainly.
Satisfactorywithout improvement- Of courseyou getuse to theseafter awhile,you're
acceptingthings you wouldn't when you start out. Lets tall about longitudinal first,
satisfactorywithoutimprovement,I'm going to saysatisfactory,Yes. Three. The lat-dir.
for thelandingwasdefinitelyathree.That'sasolidthreetheotheronewasalittleharderto
decide.But bothof themarethree's. Youcangivethemthree'sacrosstheboardon that.
As far astheCIR, I don't think that I had to altermy input for aircraft flexibility on that
one. Let's see,intentionallymodifiesto avoidflexiblemodes,did I do anything? I don't
thinkso. I think I'll haveto gowith aCIR of One. Perceptiblenot objectionableandfor a
turbulenceride,youhaveto expectacertainamount.So,I wouldsayonthatoneprobablya
two. Yeah,atwo. SoCIRwasoneandRQR wastwo. Boy, I'm gettingawfully soft here
in my old age.Andnodisplay.

Exposure4

DATE:17Nov97
PILOT: D
TASK:2019
CARD: LateralOffsetLanding

Approachlongitudinal CooperHarper adequate. I think that whole time was at least
adequateandespeciallywhenI whenI reallykepttheglideslopein my for thoughtthere,it
waseasyto keepin there. Eventhroughtheoffsetwasnot too difficult. So satisfactory
withoutimprovement?No. And I'll probably do a four on that one also. That would
probablydescribethatthebest. Solongitudinal... So certainlythatonewouldbe a four.
Lat-dir. that's a little moreobjectionablebut I think that I wasablestill able to do the
desiredsoI'll givethatafour too. Sofour four for theapproachlongitudinal,lat-dir. For
the landing,longitudinal,adequateperformanceattainable? Yes. Satisfactorywithout
improvement?No. And I coulddo theadequateperformanceokay,andthatreallywasn't
thattoughsofive wouldbethelongitudinalandthelat-dir.,I think,I landedalittlebit left on
onethere. I'll dothembothatfive. Let'sdo five andfive on that. AndCIR is likely going
to bethesame.I don't think so. Let's try two on ... I wasmodifyingveryslightly for the
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flexible modes,not very much. So a two for the CIR and RQR is two also. And the
display,No.

Exposure4

DATE:17Nov97
PILOT: D
TASK:3019
CARD: CompositeFlightDirectorTrackingTask

For longitudinal,really didn't see a lot a problem with that, satisfactory without
improvement,I'm gonnasay yes and I'll give that a three. For the lateral-directional,
definitelyharderworking,andI sometimesfeel like I don'tquitehaveenoughcontrolto get
overthereandI don't knowsit's anythingto dowith theflexiblemodesandtheturbulence
or anythingelse,but somethingmakesit a lot toughera job to do andlat. dir., asaresult,
whenI turnedthecomerI did getdesiredperformance,afour. As far astheCIR and so on,
those are all, I'm gonna say CIR of one and RQR of two of that. The displays no.

Exposure 18

DATE: 04Dec97
PILOT: E
TASK: 1019

CARD: Nominal Approach and Landing

I tried to just trying to excite things open loop out on the intercept leg and you can, I guess,
maybe excite a little bit, but I didn't really see too much in pitch or roll. My first
impression, though, was that it was maybe just a little sluggish in roll and I guess I've kind
of talked myself out of it. I guess it's probably about normal of what we have seen in the
past. Anyway, that was kind of an impression I had initially. For the intercept and the
approach portion, down to 200 feet, I would probably, I don't know, I guess I'd probably
give it a two, a two and a two. For the landing portion, we got desired one time and we got
adequate the other time, but I had kind of, ended up ducking under the glideslope a little bit
so I kind of guess I saw that coming. I would probably, I guess it didn't seem too bad, I'd
probably go with a three and three for the landing task. For control inputs, I'm tempted to
give it a one, I guess you know we still are bouncing around a httle bit, but I don't really
know that I really modified my inputs that much. I think, if we were giving half ratings, I
guess I'd probably be leaning towards a one and a half, but I guess I go with a one. I guess
I'll go with, again I'd probably be in a two and a half to three range on the ride quality, I
guess I'm going to go with a two. I think we're getting bounced around a little bit more
than I would expect for light turbulence, but I guess as far as the task goes, it wasn't that big
of a deal. Aeroelastic displays and perturbations impact the ease of precision of which the
task is performed, I guess no.

Exposure 18

DATE: 04Dec97
PILOT: E
TASK: 2019

CARD: Lateral Offset Landing
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Okay,I guesswegotdesiredonetimeandadequatetheother,wewereslightly long on the
otheroneandthatwasprobablydueto, I guessI perceivedthatweweregoing to bea tittle
bit shortandalsowewerea tittle bit high andI think I kind of dovein and flared a tittle
much,thenfloated. I guess,for theCooperHarper,I'd comein and,I'm going to say,I
think it requiresprobablymoderatepilot compensation.I guessI'm going to giveit a four
andafour,for boththe approachandlanding. I playedwith it a tittle bit moreandI think
maybeI'm just gettingusedto theturbulencewe're gettingbouncedaroundafair amount,I
guessandI did noticethatif I makeafairly sharpinputin roll I feel like I canprobablyget
it to excitea little something,maybegeta lurchout of it. It's still not thatbadandfor the
normalmaneuveringthatI'm doing,I guessmaybeI'm just gettingnumbto it but I'm not
feelinglike I'm pickingup that muchof a lurchinessor structuralfeedbackor anything
doingtheactualoffsetlandingmaneuver.I amtrying to bekind of smoothso I guessI'm
goingto gowith atwothis timefor the inputs.Again,I'd bein thetwo andahalf rangeon
theridequality,I guessleft to my own devicesbut oh I guessI'll giveit a threethis time
andnoonthedisplayquestion. I guessafterthinkingaboutit a tittle more,I wouldreally
beatthetwo andahalf on theridequalitybut I'm goingto changeit from athreeto atwo.

Exposure18

DATE: 04Dec97
PILOT: E
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

PilotE,Exposureeighteen,Configurationnineteen,FlightDirectorTrackingTask. Okay,I
guessI noticedtheairplanebouncingaroundmore in this taskthanI did theprevioustwo.
Although,it's reallyhardfor meto saythatthere'smuchbouncingaroundor lurchiness
dueto controlinputs,mostof it is justdueto theturbulence.I think everyoncein a while I
mightbeexcitingsomethingin roll, it feelslike maybeI'm gettinga lurch becauseI've put
in a largerroll inputor something.I thinkthe compensationhereis probablyminimalso,I
giveit a threeanda threeon the trackingtask. I don't know I'm ... to do the task I'd
probablybe in theoneandahalf area,I do try to reducemy roll inputsjust slightly. I can't
reallysaythatI'm makingareallybig effortto reduceor to altermy controlinputsbecause
of it. Youknow,I'm kind of aoneandahalf to atwo,I guessI'm goingto gobackto a one
here,I don'tknow ... I guessI'm going to go with a two. If wewereusinghalf ratingsI
think I'd reallygowith aoneandahalf. I think theonly controlinputsthatI'm alteringare
lateralor roll controlinputsandboy it's realminimalbut I guessI do alterthemjust a tittle
bit just sowedon't lurch around.Although,I canbeprettyabruptandreally not getmuch
at all asfar asexcitinganyflexible modes,at leastthat is my perception. As far as the
bouncingaround,I wouldprobablygo with a threeon this one,I don't like the bouncing
while I'm trying to do thetrackingtask,sowe'll gowith athreeandnoon thedisplays.

Exposure7

DATE : 09Dec97
PILOT: F
TASK : 1019
CARD: NominalApproachandLandingTask

Okay, rating exposuresevenfor the straight in task. Just the generalcommentsfirst.
Smoothinputsdon't seemto reallyexcitethe DASE at all. So it's really isn't a factorjust
makingsomeintentionalsquareinputsorbangsonthecontroller,youcanfeel it bangbut it
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dampsright out. So veryacceptable,I think. Pilot ratingsfor the approach,longitudinally,
okayapproachis downto two fifty on this one,andlet's just giveit four's. Well, hold on,
holdon.Let's giveit fourbothlongitudinallyandlaterallyprimarily becauseit's araw data
approachandthere'salittle bit of ridequality therethatif youcouldfix it, it wouldbenice.
Butit certainlyis veryacceptable.Okay,thelanding,againI'm forcedinto a five becauseof
my performanceandtrying to getH dotandX. Well X is theonly thing I'm reallyhavinga
problemwith.Lateral,thereis norealproblemat all. I didn't haveany lateralcouplingat all
like I getsometimeswith this goingsouthcontrolsystem.Let's giveit a four. Okay and
control,I thinkit's atwo. I'm intentionallytryingnot to makeabruptinputs,so let's giveit
a two for control.And four theride,well it's aborderlinetwo,three.Let's giveit a three.
And thedisplay,only theQSAEpart,soyes,QSAE.

Exposure7

DATE : 09Dec97
PILOT: F
TASK: 2019
CARD: LateralOffsetLanding

Okay,pilot ratingsfor theoffset taskon exposureseven.Just generalcomment:kind of
jiggledthestraightin althoughdidgetacoupleof ridequalitybangsdueto thelateralinputs
on theoffsetmaneuver.But still a pretty nice airplane.Approach,two fifty and fifty are
confusingme.Okay,at any case,approach,longitudinally,let's ... it's a borderlinefour,
five.Let's giveit a five. I'm not sureI'm beingconsistentwithpreviousbut let's giveit a
fiveprimarilybecausewith thedroopin thedisplayandthepoor visualcues,it's just kind
of hardto reallygetsetup for theproperflare. It's ... I'm reallyjust kind of doing it open
loopbasedon experienceversusthefeedbackI'm gettingfrom the displaysor the visual
cues.Okaysothis isreally thevisualanddisplay.Laterally,it's definitelya five becauseof
thedifficulty of thetask.It's justkind of aborderlinefive, six.Let's giveit a five, you could
... just difficult task. And also you were getting a few bangsin fide. Okay, landing,
longitudinally,I'm afivebasedonperformance.No ride qualityproblem.Okay,laterally,I
got onebank anglewhichI'm going to put into the adequate,just a little slow gettingthe
bankin thereinitially. And I thinkI prettywell hadtherideundercontrol,let's giveit a,I've
gotto giveit a five,don't I?At least.Yeah,let'sgiveit a five.Okay,theDASEratings.Let's
giveit a two for control.For fide, let's giveit a four. And display,let's give it a yes but
mostlyQSAE,I just didn't really. Yeahlet's just sayQSAE.I didn't noticeanyvibrating
effects.

Exposure7

DATE : 09Dec97
PILOT: F
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Okay, flight directorratings for exposureseven.Just generalagain,the DASE is not
causinganycontrolproblems.It is effectingtheridealittle bit. Particularlylaterallyandjust
a tittle bit longitudinally.But pilot ratingsfor longitudinal,gettingdesiredperformanceall
acrosstheboardbutdeficiencieswarrantimprovement.Let's giveit a four. Longitudinally.
And laterally,deficiencieswarrantimprovementstill,yes,particularlywhenweconsiderthe
ride.Let's give it a five. And theDASEratings,for control,it's a two. Theride is not too
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bad but let's give it a four because occasionally were banging it laterally, inadvertently. It is
a fairly high band pass lateral task. Okay, the display, no! Didn't see anything.
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Configuration 20 Modes 1 & 2 control excitation eliminated, modes 1-4

damped at 0.30, canc4

Exposure 1

DATE: 20Oct97
PILOT: A
TASK: 1020

CARD: Nominal Approach and Landing

Okay, Cooper Harper rating, again exposure one, straight in approach and landing. Is it
controllable?... This is for the longitudinal approach segment rating, is it controllable? Yes it
is. Is adequate performance attainable? Yes. Is it satisfactory without improvement? Yes.
Pretty much for longitudinal, up and away, I'd rate it a Cooper Harper of three. Fair, some
mildly unpleasant deficiencies and again we did notice a httle bit of what I consider to be
either damped ASE modes or possibly mode cancellation. But I felt there was some ASE
response in there but not bad. So it's three, longitudinal, up and away, met all the desired
criteria. For the lateral-directional, for the approach segment, controllable? Yes. Adequate?
Yes. Satisfactory? Yes. Again a Cooper Harper of three. Again up and away, I made a
number of lateral and pitch doublets, determined that I didn't have a whole lot of problems,
ASE wise although there was some slight evidence of it but it did effect my technique or my
performance. So again a Cooper Harper of three, lateral-directional for the approach. For
the landing, longitudinal; Controllable? Yes. Adequate? Yes. Is it satisfactory without
improvement? I would say Yes and rate it a three. Solid desired performance on the second
one and almost all desireds on the first, just landed about 14 feet short. The flare cue
certainly has helped, I've noticed as far as my X-position and H-dot and I did not have any
trouble following the flare cue, so a three for that. For the lateral-directional; Controllable?
Yes. Adequate? Yes. Satisfactory? Yes. Again a Cooper Harper of three. Not a whole lot
of surprises there or changes. AH three's for the Cooper Harper ratings for the task. For
the DASE influence on pilot control inputs. I'll step through this list until I find the
appropriate one. Pilot does not alter control inputs as result of aircraft flexibility. I would
say yes that's true and rate it a one. DASE influence on ride quality; cockpit vibration does
not impact ride quality or display legibility. I think actually display legibility is suppose to
be stricken. So cockpit vibrations do not impact ride quality. Let's look at the next one,
cockpit vibrations are mildly objectionable, improvement desired. I would say this is
borderline one-two and if you pin me down I'll put a two discriminate the fact that I feel
there were some motions there and not objectionable handling qualities but objectionable
more for ride quality which is what this rating is for. So we'll go CIR of one and RQR of
two. And finally do aeroelastic display perturbations impact the ease or precision with
which a task is performed? No they don't. There was no problem with the displays or
interaction from ASE.

Exposure 1

DATE: 20Oct97
PILOT: A
TASK: 2020

CARD: Lateral Offset Landing

Okay, exposure one, the lateral task. Obviously a little bit more difficult maneuver than the
straight in. For the longitudinal approach rating, Is it controllable? Yes it is. Is adequate
performance attainable? Yes it is. Is it satisfactory without improvement? Yes. I'll rate it a
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CooperHarperof three,no realproblemson theapproach.No ASE effectsthat effected
my performance.Thelateral-directionalratings;is it controllable?Yesit is. Is adequate
performanceattainable?Yesit is. Is it satisfactorywithout improvement? Up to the
correctionpoint, yesit is. CooperHarperthree.Soathreeanda three for the lateral and
thelongitudinal. For the landing,longitudinalrating; is it controllable? Yesit is. Is
adequateperformanceattainable?It certainly is. Is it satisfactorywithout improvement?
No it's not. It lookedlike I tendedto bea teensybit long on all of them. So did not meet
desiredcriteriabut it wasnot a badconfigurationat all, it will be a CooperHarperof five
basedoncriteria. My only objectionwith thedeficiencies,themainthing wascomingout
of thecorrection,with thatworkload,with thatpartof thetask,I wasunableto get it into the
box, althoughI had good H-dot. For the lateralrating, for landing; controllable?Yes.
Adequate?Yes. Satisfactorywithoutimprovement?No. I'll rateit a four. It did meetthe
desiredcriteriabut theworkloadis fairly high. That's just basedon the task. So we'll
comein with a five for longitudinalbasedon touchdownX-positionand a four for the
lateralbasedonworkload.TheCIR or DASE influenceon pilot's controlinputs;Number
one,pilot doesnotaltercontrolinputsasaresultof aircraftflexibility andthatis true. I felt
no restrictionswhat-so-everon aggressivelymaneuveringtheairplane. So a one on CIR.
For theDASEinfluenceon ride quality. Cockpit vibrationsdid not impactride quality,
that'strue. Numbertwo, ASEmotionsnoticeablebut improvementis notrequired.I would
ratethatasnumbertwo also.So a CIR of one,RQR of two. And this is on thenew RQR
scale.Andon the,did Aeroelasticdisplayperturbationsimpacttheeaseor precisionof the
taskperformed?No, theydid not. No effectswhatsoeveron the displaysfrom the ASE
motions.

Exposure1

DATE: 20Oct97
PILOT: A
TASK: 3020
CARD: CompositeFlightDirectorTrackingTask

Okay,flight directorfor exposureoneandlet's seehere. TheCooperHarperrating,this is
for thelongitudinaltask. Is it controllable?Yesit is. Is it adequateperformanceattainable?
Yesit is. Is it satisfactorywithoutimprovement?Yesit is. CooperHarperof three. No
problemslongitudinally. I noticedsomeDASE motionsbut nothingsignificant. I flew it
veryaggressivelyandhadnofearwhatsoeverof excitinganytypeof amotionthatwouldbe
objectionable.Lateral-directional,is it controllable?Yes it is. Is adequateperformance
attainable?Yesit is. Is satisfactorywithoutimprovement?Yesit is. A CooperHarperof
three.Onceagainthis tasktendsto takemea secondor two to warmup to. But thefirst
timeI did it I had almost80% in the inner and 100%in the outerand the secondtime
almost97%in theinnerandI flew thatveryaggressivelyso it is doable. So a threeanda
threefor lateralandlongitudinalratings. For theDASE influenceon pilot control inputs;
Did I altermy controlinputs?No I didnot in fact I wasveryaggressive.So a CIR of one.
And for theRQR;cockpitvibrationsdid not impactcockpitdisplayor ridequality?Yesthat
is true. ASE motionsnoticeablebut improvementnotrequired? That's trueso that's two
for RQR. And just commentsgenerallyaboutthat particularconfiguration;Very slight
ASEmotionsaredetectablebut theyhaveabsolutelyno impactonmy ability to aggressively
fly thetasksandcompletethem. Thenot meetingdesiredcriteriafor theoff-setapproach
andlandingI think hasno relationshipto thisparticularconfigurationmoreso thefacton
thattask,everyonceanda while it is just difficult to get it in thebox. I wasverycloseto
borderlinedesiredperformanceon that so basicallyfrom my point of view,pilot in the
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cockpit,handlingqualitieswise,this isnotabadconfiguration.Certainlyacceptablefor the
extentthatweevaluatedit.

Exposure18

DATE : 05NOV97
PILOT: B
TASK : 1020
CARD: NominalApproachandLandingTask

Exposureeighteen,straightin landing. Approach,I think wasall desired. Call thata two
for approach,longitudinalCooperHarper. Landingwas,occasionallydesired,occasionally
adequate.I guesswe'll call it a four. Does that qualify for a four or a three? Four.
Lateral-directionalCooperHarper,I thinkwewerewithindesiredonthat,weren't we? Two
ontheapproach,threeon thelanding.DASECIR,whatis thataone? Ridequality,I don't
thinkwehadmuchimpactonthatdid we? Maybeaoneandnoon thevisuals.

Exposure18

DATE : 05NOV97
PILOT: B
TASK : 2020
CARD: OffsetLandingTask

We'll becallingthisexposureeighteen.TheoffsetlandingCooperHarperlongitudinalfor
theapproach.I thinkwecancalltheapproachall desiredandprobablya two. Thelanding
is a four becauseof the inability to balancethesink rateandtheX distance. The lateral-
directional,I thinkwecansayis probablyatwo for theapproach.How did wedo on line-
up? Desired. Probablya two for the landing. The DASE CIR, is a one andthe ride
frankly,was,I think.., it wasbetweena two anda one. I think I'll giveit a one. A no on
thedisplayeffects.

Exposure18

DATE : 05NOV97
PILOT: B
TASK : 3020
CARD: FlightDirectorTrackingTask

Okay, this is exposurenumbereighteen. Flight director tracking,longitudinalCooper
Harpertwo. Lateral-directional,I guessa three. And a oneon the DASE CIR rating and
theride qualitydidn't reallyhaveanyvibrations. A two,I think I'll call it and no on the
display.

Exposure3

DATE: 10Nov97
PILOT: C
TASK: 1020
CARD:NominalApproachandLanding
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Okaythis is Pilot C exposurethree,nominalapproachandlandingtask. Okaythis one's
fairlypleasant.Younoticesomevibrationsin thebackgroundbut I don't think interfering
with control at all. They're noticeable,mildly objectionable. Cooper Harper on the
approach,longitudinaland lateral-directional,it's controllable,adequate,satisfactory,yes.
Minimal pilot compensationHQR of three. Three's for both. For the landing,again,
controllable,adequate,satisfactory,minimalpilot compensation,HQRs of threes. As I was
mentioningto Dave.There'sanissueaboutwhetherit's minimalor moderatecompensation
for desiredperformance.I think it's probablysomewherein between. Minimal doesn't
soundstrongenoughto me,evenfor the baselineairplane. Moderatesoundstoo much.
ThistimeI gaveit thebenefitof thedoubtandgaveit a three. As I mentioned,whetheror
not I give it a threeor four is probablygonnabe largelydependentonsecondordereffects.
"causeit's very mucha borderlinelevelone level two configurationevenin baseline. I
don't feellike elasticityeffectedthata whole lot this time. It wastherebut it didn't really
effectanythingto speakof thatis. Okay,CIR, I can't saythatI evermodifiedmy control
inputsfor DASEthis time. So,I'm gonnahaveto giveit a onefor control. RQR,a three,
mildly objectionable.It's there,it wouldbenicetoreduceit but certainlynot requiredfor a
satisfactoryairplane,I don't think. And I didn't noticeanydisplayimpacton precisionor
performancesothat's ano. And thatconcludesthesecomments.

Exposure3

DATE: 10Nov97
PILOT: C
TASK: 2020
CARD: LateralOffsetLanding

Okaythisis Pilot C offset landingtaskexposurethree. Okaythis time,I think theHQRs
aredrivenlargelyby thedifficulty of thetask.Ourcommentin thepast,you canargue,and
I think successfully,that it's not a reasonabletask. Given the natureof it, I think the
workload's too high to push it to levelone and I'd give it a level two rating for both
longitudinalandlateral-directional.Theissuelongitudinallyfor theapproachis to keepthe
desiredsightpicture,glideslopetransfertypemaneuverundercontrolduringtheoffset. Of
courselateral-directionalis controlof theoffset. It's a verydemandingtaskin bothcases
andI thinkwork loadis toohightogiveit a levelonerating. So,for theapproachsegment,
longitudinalandlateral-directionalboth.It's controllable,adequate,not satisfactorywith out
improvement.Desiredperformancerequiresmoderatecompensation,HQR of four. For
thelanding,theissueispredominatelya longitudinalone. Lateral-directionalisnot really an
issue.That's fortunate"causeyou cankind of ignoreit. In the longitudinaltaskthereis a
little bit dauntingbecauseyouhaven'thadprecisionguidancegoinginto theflareanda lot
of things have been changingso the task, again, is demanding. So, longitudinal,
controllable,adequate,not satisfactory,desired performancerequires moderate pilot
compensation,HQRof four. Lateral-directionalthough,I'm gonnalet it ...I can't (say) that
I'm continuingthecorrectionproblemslateral-directionallyinto theflare. So,afterfifty feet
you can ignore the lateralaxis, lateral-directionalaxis. So, it's controllable,adequate,
satisfactory,yes. Minimal compensation,HQR of three. So,four, four, four andthreefor
HQRs. DASE,I can't saythatI everchangedmy controlinputasa resultof theflexibility.
CIR is one,mildly objectionablevibrationsjust like before. RQR of three. No impact to
thedisplay. That'sano. Thatconcludesthesecomments.Prettypleasantconfiguration.

Exposure3

DATE: 10Nov97
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PILOT: C
TASK: 3020

CARD: Composite Flight Director Tracking Task

Pilot C, exposure three, flight director tracking task. Okay, consistent with before, fairly
pleasant configuration. No major control difficulties caused, I think by ASE. Longitudinal
and lateral-directional both, controllable, adequate, satisfactory, yes. Minimal compensation,
HQR of three. Three and a three, no specific problems with either axis. DASE CIR, I
didn't alter the control inputs again, so CIR is one. And again, mildly objectionable cockpit
vibrations considering that we're in light turbulence, so RQR of three. The effect is very
similar to if you were in light to moderate turbulence. So, the effect is kind of ... I think it
down grades the turbulence a little bit. No display impact on precision or performance.
That concludes these comments.

Exposure 15

DATE: 18Nov97
PILOT: D
TASK: 1020

CARD: Nominal Approach and Landing

Okay, exposure 15, nominal approach, your comments. It was actually quite similar to the
first one. The approach, adequate performance, certainly. Satisfactory without
improvement, for the approach, sure. Three and three on that. For the approach I didn't
see any difficulty. For the landing, adequate performance. Well, we pretty well had a good
spread on it but adequate I would say is okay. Satisfactory without improvement, no and
five in pitch. The Lat. Dir. four, didn't exercise that an awful lot. I'd say something on the
order of four would be fine on that. For CIR, I wasn't conscious of making any changed
control inputs, I'll say one on that. It's really a comfortable ride here. These two are quite
similar. If I got any mildly objectionable .... I don't even think that was mildly
objectionable. RQR of two and the display, no.

Exposure 15

DATE: 18Nov97
PILOT: D
TASK: 2020

CARD: Lateral Offset Landing

Comments on exposure fifteen, offset approach. On the approach, certainly adequate,
satisfactory without improvement. Yes, I'm gonna say all the way. Three and three on the
longitudinal, Lat. Dir., I don't have any complaints with it any more. Landing, adequate
performance, yes. Satisfactory without improvement, I got to turn there because the best I
could do is adequate usually for distance, so five. Lat. Dir. has that same, I can get the
desired performance and so on but best I can give it is a four on that. So five and a four
longitudinal, Lat. Dir. on the landing. CIR one, RQR two. (No display input
perturbations?) No.

Exposure 15

DATE: 18Nov97
PILOT: D
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TASK:3020
CARD: CompositeFlightDirectorTrackingTask

That'sexposurefifteen,flight directortrackingtaskherearethecomments.Okay,just the
generalcommentson it. I had one excursionthat wasoutsideand I had an awful time
gettingit back. It endedupwith inadequateperformance.It's oneof thoseif I canstayon
topof it enoughto keepit in thenI don't haveanyproblemgettingdesired. If I let it get
out,thecontrolauthorityorsomethingit just didn't allowmeto getback. I hadthe feeling
thatit wasalot of adverseyaw"causeit was right in thereversalof directionandthenose
justdidn't seemto comearoundlike I expectedit to. That'sgeneralcomment. Specifically
for the ratings, adequateperformance,I'm gonna say yes. Satisfactory without
improvement,I'm gonnasayno. Pitch,I'll sayfour. Lat. Dir., thatwas,I'm gonnasayfive
for considerablepilot compensationto keepit in for that task.CIR one,RQR two, and I
don't think theperturbationsplayedapart. Sono for display.

Exposure12

DATE: 03Dec97
PILOT: E
TASK: 1020
CARD: NominalApproachandLanding

PilotE,Exposuretwelve,NominalApproachandLanding. Okay,I guessfirst thing I will
noteis thaton theinterceptandthefine final wehad quite a few splits in the flight path
vectorbetweencommandedand actualgamma,which was a tittle bit disconcerting. I
thoughtthattheremightbeaproblemin theflarewith that. As it turnedout I didn't really
seethatmuchof aproblemwith thefirst flareandwegotall desiredperformance.With the
secondflare,I underflaredandI guesswhatI'm sayingis wegot a firm touchdownminus
sixbut I expectedit, I just didn't pull thenoseup enoughor getgammaup enoughright at
theendthere.So,we'll look at thepredictabilitya little bit moreon theoffset landingtask
but I didn't reallyknow ...I mighthavebeenalittle bit smootherwith theflareon this one.
My initial impressionwas that I wassmootherin the flare than I was in the previous
configuration.Anyways,if I go inhere,I guessI probably...Well, for theapproachand
landingphase,theapproachandinterceptphase,I wouldprobablygiveit a two anda two
for lat, lat/dir, and longitudinal. For the landing phase,Is it satisfactorywithout
improvement?We probablycouldhavedoneonemorebut I guessI andagain,it's just my
perceptionbut I wouldprobablysayyeaandgive it a threeanda threeon this one. For the
CIR,I don't think I wasreally modifyingmuchon my controlinputs.I'd probably,if we
weregoinghalf ratings,I'd probablygo with a oneanda half. I think I amgoing ... you
know,I think I'm goingto gowith a two anda two,I guessfor controlinputsandfor ride
qualityandno on the displays.I guessI'm realtemptedto giveit a oneanda one.Yeah,
we'll just do that,a two anda two. Okay. I guessI'm not perceivingas muchbouncing
aroundthattimeasin thepast.( Got a two anda two for theapproach,a threeanda three
for thelanding,anda two for theCIR, two for theRQR) And againmy impressionis that
thosearehigh two's, I don't know. I didn't perceivethat much in turbulence,in the
flexibility.

Exposure12

DATE: 03Dec97
PILOT: E
TASK: 2020
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CARD: Lateral Offset Landing

Okay, I think part of this may be that I am getting tired because the airplane seems to be
doing pretty much what I ask it to do and I really don't think I'm getting surprised that
much. I'm having a hard time getting the longitudinal touchdown point here. We're not
missing it by much. The last couple of times though I've ended up with a float and I pushed
it over to try to get it in the box and ended up being maybe a little bit firm, firmer than I need
to. I guess we never got desired performance. I am going to go with a five and a five,
actually I'm going to go with a ... I'm going to go with a five and a five, I guess. This is
actually one of the better configurations that I've seen, I think, just from a qualitative stand
point with the exceptions of the splits that we saw on final that I really didn't like on the
intercept portion which wasn't on this particular task. Actually I'm going to change that.
For the approach and landing, I'm going to go with a five longitudinally and a four in
lateral-directional for both of those. So it will be a five and a four, five and a four. I had

second thoughts on the last one and I was kind of inclined to go with a one and a one for
the CIR and the RQR ratings. I don't know. It's kind of a hard call. I really don't think that
I'm exciting much. And I am probably barely modifying my inputs if at all. Its more of a
perception than anything else. I guess I am going to stick with a two and a two. I don't
know though. If we did half ratings, I would definitely go one and a half, one and a half.
And I'll say no on the displays. And I don't know, I probably really should be giving one's
on the CIR and the RQR but I'll stick with a two.

Exposure 12

DATE: 03Dec97
PILOT: E
TASK: 3020

CARD: Composite Flight Director Tracking Task

Okay, just a note, I guess, quantitatively this just seems like one of the better configurations
we have flown. Even in roll, it seems like I can start and stop the roll a little bit better without
ringing anything. I do think that if I make a sharp pitch input, I do get a little bit of what I
would characterize as a ringing, just a couple of higher frequency little pulses that I feel in
the seat of my pants. After flying this, I kind of more inclined to think that the landing task
performance that I did, that maybe my performance is lagging just because it's getting late
in the day. Anyways for this particular task, I thought the predictability was real good and
we got pretty good performance out of it. In fact I would probably be, if we took half
ratings, be a two and a half. I'm going to give it a three and that may be more of a function
of just the flight director and I can't get an immediate response as much as I would like.
Again personal taste, I would like it to be crisper, just a little bit crisper in roll, for both the
offset landing task and this maneuver. So that's probably what's driving me down into a
three. The little vibration that we get with the pitch inputs is not really a big deal and I have
been waffling between a one and a two on the CIR and the RQR's and I'm going to go
ahead and stick with the two's, I guess. Just because in pitch, I don't like that little tickle I
get and so I do try to avoid it, I guess. It's perceptible, I guess, its probably not
objectionable and we could five with that and I've felt this in other airplanes too, so ... and
no on the display.

Exposure 18

DATE : 10Dec97
PILOT: F
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TASK : 1020
CARD: NominalApproachandLandingTask

Pilot commentson eighteenfor thestraightin task.Seemslike a prettynice vehicleafter
somewe've seen.I wouldguessthatthe longitudinalburst modeshavebeencanceled,the
DASE wasobviouslytherebecausethe QSAE droop was there.And maybejust a tittle
tinging for asharpinput,musthavebeenthehighermodes.Laterally,theDASE wasthere
butit wasverywelldampedandparticularlyfor thestraightin approach,no problemat all.
Approachlongitudinally,is a four. Laterallyis a four. Landinglongitudinally,and those
ratingsareprettymuchjust thefact thatit's a rawdatadisplay,I don't haveanyguidance,
or precisionguidance.Landinglongitudinal,I've got to give it a five for performance,
typicalon this configuration.Lateral,let's giveit a four. No problem.Yeah,four is good
enough.Okay,DASE is control,is ... I think it's a onefor this taskparticularly.The fide,
it's still bouncingwasn'tit? Yeah,like to haveit betterbut notbad,how aboutathree?And
no,well yesbecauseof theQSAE.

Exposure18

DATE : 10Dec97
PILOT: F
TASK: 2020
CARD: LateralOffsetLanding

Okay,ontheoffsettherewasno impactof theDASE on thecontroltaskandlongitudinal
for theapproach,whichtakesusdownto fifty feetin thiscase,let's giveit a four. Let's give
it a five laterallyjust becauseit's a very difficult task.The landinglet's give it a four.
Oops!I haveto giveit a five,in factI shouldgiveit a sevenbut I'm going to giveit a five. I
think that'safluke. I think if I didenoughof themwewouldaverageacceptable.And lateral
let's giveit a four.OkaytheDASEiscontrol,is aone.Thetide is ... it's still a threeanda
yesfor theQSAE.

Exposure18

DATE : 10Dec97
PILOT: F
TASK: 3020
CARD: CompositeFlightDirectorTrackingTask

Okay,flight directortask,exposureeighteen.No impactdueto theDASE.It's just a matter
of learningthis tittle task. So longitudinally let's give it a four. I would like some
anticipationof what's comingup but it's really a very easytask.Lateral,it's moderately
objectionablethereandthat's whereI'm bumpingtheperformanceso let's give it a five.
DASEisoneand,let'sbackuphere.Let's go to two on thisone.Andno.
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Configuration O1 Mild (Sigma=3.0) turbulence (nominal approach and

landing only), qsaeO

Exposure 10

DATE: 21Oct97
PILOT: A
TASK: 1001

CARD: Nominal Approach and Landing

Longitudinal Cooper Harper rating for the approach; Controllable? Yes. Adequate? Yes.
Satisfactory? Yes for a three. Actually we are going to make this a two for the longitudinal
rating for the approach. Lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory?
Yes. A three. Just because the lateral task is a tittle bit harder on the intercept. And I'm
giving this a two but I just want to differentiate this from being a really good configuration.
Certainly it's less compensation longitudinally than any of the others. Absolutely no ASE
effects were noted in any axis during the rudder, roll and pitch doublets. For the landing
longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three. And that's
my opinion based on the second landing, I was kind of distracted on the first one. I landed
a tad short but a good sink rate. The lateral rating; Controllable? Yes. Adequate? Yes.
Satisfactory? Yes. I'm going to disregard the slightly wide on the second one again based
on a distraction. The CIR ... (Cooper Harper ratings?) Two, three, three, three. CIR; Pilot
does not alter control inputs as a result. That is absolutely true for a one and the ride
quality; Cockpit vibrations do not impact ride quality. That is absolutely true for another
one. No, for the display question.

Exposure 21

DATE : 06NOV97
PILOT: B
TASK : 1001

CARD: Nominal Approach and Landing Task

Exposure twenty-one, this is a straight in ILS approach. Cooper Harper ratings for the
approach, I would say, were pretty close to a one. The landing Cooper Harper's, I think I
would call it a two. Lateral-directional a two. Approach and landing, both two. DASE
influence was one and a one for ride quality and the aeroelastic displays were a no. It seems
as though the best technique for hitting the spot with a touchdown sink rate is at fifty feet
when, or a hundred feet I guess, when the flare cues start coming up. If you keep the
thousand foot point half way between the flight path vector and the flare cue. Then when
they meet, follow it up to five feet and then translate to the attitude cue and just slowly start
lowering the nose about one degree per second. That seems to give you a pretty good
result.

Exposure 21

DATE:
PILOT:
TASK:
CARD:

13Nov97
C
1001

Nominal Approach and Landing
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Okay this is Pilot C, nominal approach and landing for exposure number twenty-one. The
offset ILS, straight in approach and landing. Borderline level one, level two, longitudinally.
Certainly level one in the approach. The only issue is longitudinal control for sink rate
control and touchdown distance and I've talked about this one before. I'm gonna give it the
benefit of the doubt and give it level one. At one of the two I got desired in some areas and
the other, I got desired in other areas. So it's controllable, adequate, satisfactory, minimal
pilot compensation. HQR of three in all four blocks. CIR is one, RQR is one. No impact
of the display.

Exposure 21

DATE: 19Nov97
PILOT: D
TASK: 1001

CARD: Nominal Approach and Landing

Okay comments for exposure twenty-one, pilot D. Okay, for the approach three and three
for the longitudinal/lateral-directional. For the landing, adequate performance, satisfactory
without improvement? Boy that's as close as we've come after all this practice. After all
this practice it ought to be pretty good. I guess I'll bring that up and make it three and
three, on the longitudinal and lateral-directional. Really didn't do anything with the Lat.
Dir., but longitudinal was probably as good as it gets. It was all right. Minimal pilot
compensation I'll say. Let the airplane do its own thing looks like. CIR one and RQR,
boy I hardly felt any on that. Perceptible. Well, two, I guess if I felt real hard I could feel a
little bit. So I'll say two. The display was not factor.

Exposure 21

DATE: 05Dec97
PILOT: E
TASK: 1001

CARD: Nominal Approach and Landing

Pilot E, December 5th, exposure twenty-one, configuration one nominal approach and
landing. Okay, basically this configuration seems, I guess fine. For this task, the only
thing that I'll note is, we did three runs and a couple times if not all three, we got splits in
gamma during the latter portion of the flare which kind of made a precise touchdown a tittle
bit more difficult. I would say there's a tittle bit of a predictability ... the predictability for
the task is degraded a little bit because of that. I guess I kind of feel it should be a three and
a three because it doesn't take a lot of compensation to correct for it. Let's go talk about
the approach first I guess. I think it's fine on the approach and I give it a two and a two for
approach. For the flare and touchdown, I think I'm gonna go with a three and four. I mean
a four for longitudinal and a three for lat. dir. Just simply because I felt predictability was
not great in pitch. Although it wasn't really that hard to compensate for. I guess I'm gonna
go with a four longitudinally and three lat. dir. Although I could easily talk myself into a
three for longitudinal "cause it's not that bad. I don't know that I really saw, during this
task, any inputs that caused any flexible modes that I saw. I'm gonna go with a one on the
CIR and a two on the ride quality. We did feel a little bit of the turbulence but not that
much and no on the display question.

Exposure 21
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DATE : 10Dec97
PILOT: F
TASK : 1001
CARD: NominalApproachandLandingTask

Okay,pilot ratingson the exposuretwenty one which is the QSAE with threefeet per
secondRMSturbulence.My overallcommentis thattherideseemstobealittle too smooth
for thatlevelof turbulencebasedon whatI've seenat Ames.Prettyhardto correlateit to
flight. Okay,approach,longitudinal,is reallypretty easy.I'm just going to give it a four
becauseof noprecisionguidance.Samefor thelateral,noprecisionguidance.Landing,I'm
goingto ... well wecansayit ... no,no.Landing,I'm goingto giveit a five becauseI know
thatI don't consistentlygetin thedesiredboxevenwithoutstructuraldynamics.Thelateral
is really no problem,let's give it a four though.There's that inherenttendencyon this
airplanefor a little bit of aPIO for meon theroll axis.TheDASE shouldbe easy.So it's
gottabeaone,oneandano.I guess,huh?By definition.
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Configuration 21 Moderate (Sigma=4.5) turbulence (nominal approach

and landing only), qsaeO

Exposure 17

DATE: 22Oct97
PILOT: A
TASK: 1021

CARD: Nominal Approach and Landing

Longitudinal task up and away; Controllable? Yes. Adequate? Yes. Satisfactory? Yes for
a three. No problems on the approach. One thing we did notice though is that we are
getting airspeed deviations of anywhere from six and a half to eight and half to nine knots
in autothrottles which seems unnatural. The up and away characteristics are basically, it
seems very much like the QSAE zero configuration in that I noticed no aeroelastic motions
based on my inputs and I made some very aggressive inputs. So we are not really getting
any type of aeroelastic motions or ASE motions whatsoever. For the lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? Yes for a three also for the approach.
No problems whatsoever. For the landing. The landing is a whole different story here and
we had some confusion here as to whether or not we had sim problem or whether it was just
this configuration. There are number of landings -very inconsistent with certainly an
occasional desired but mostly adequate and at times inadequate performance. So for the
landing, longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory? No. I would have
to rate this a six for unknown reasons and it's based on performance after doing a number
of landings, we just do not have good performance and it's very inconsistent. The display
symbology I looked very carefully at and it seemed from all I could tell to be nominal.
However I did notice that some things happened that were unusual. I tended to get a big
balloon at about a hundred to one hundred fifty feet. In order to keep from going way high
on the glide slope I would have to push the nose over and then make a flare from about a
minus four degree gamma position. If I would flare to my normal flight path marker
prospective -my normal sight picture I would land short and firm. The times I would have
soft H-dot's I had to flare to put the flight path marker on a closer point to the horizon than
nominal for the past sixteen exposures, resulting in a different sight picture for me but it's
difficult for me to know exactly where to put it. The last time for example, I had a good H-
dot but I landed a little bit long. So it's very inconsistent in where I put the flight path
marker to get a proper flare final attitude position. At any rate, going to the lateral rating;
Controllable? Yes. Adequate? Yes. Satisfactory? No. I had a lot of ... which seemed
unusual, I thought I was right on center line but yet I'm showing a lot of nine and half feet
to the right, 9.6 feet to the right, and the like. I'm going to rate that as probably a Cooper
Harper of four. I met the desired criteria but certainly not real good quality desired. For the
CIR there was nothing that I did based on any perceived DASE inputs that caused me to
change anything. If anything was going on, it was unknown to me so I'll rate that a one.
For the ride control; I really didn't notice any cockpit vibrations whatsoever so that would
be a one also and no for the vibration (display) question. At any rate this is a very puzzling
arrangement in that it was difficult to figure out exactly where to put the flight path marker
in order to get the desired landing performance.

Exposure 22

DATE : 06NOV97
PILOT: B
TASK : 1021
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CARD: Nominal Approach and Landing Task

Exposure number twenty-two, straight in ILS approach. Believe I will give this a one for the
approach and a two for the landing, on the Longitudinal Cooper Harper. Lateral, I'll give a
two and a two. DASE CIR rating a one. The ride quality a one and a no on the displays.

Exposure 22

DATE: 13Nov97
PILOT: C
TASK: 1021

CARD: Nominal Approach and Landing

Okay this is Pilot C, exposure twenty-two, nominal approach and landing. Okay very much
the same task as before and I'm gonna give it the same ratings for the same reasons.
Borderline level one, level two in longitudinal, in the landing phase but again I'll give it the
benefit of the doubt. Give it an HQR of three, same for the other three, four threes. CIR

one, RQR one, no display impact.

Exposure 22

DATE: 19Nov97
PILOT: D
TASK: 1021

CARD: Nominal Approach and Landing

Okay that was exposure twenty-two, here are the pilot comments. Okay, on the approach
the turbulence was beginning to effect it. Where I saw it graphically was the amount of time
the segmented flight path marker was away from the commanded one. So I didn't have this
precise control as I did a one adequate and one desired. I'll say four for the longitudinal
and the approach. Lat. Dir. I didn't see any problems. Three on the Lat. Dir. for that. For
the landing, adequate performance attainable? Sure. Satisfactory? I'm gonna say no. Did
get one adequate and one desired. I'd say five for longitudinal since I don't think I could
consistently get the desired in pitch for that. For the Lat. Dir., four. That was a minor
problem. Okay, CIR, yeah I'd have to say two on that. It says, due to excitation of flexible
modes. But I was really ... it could have been that or it could have been in turbulence. I
wouldn't know normally but if you say it's rigid it probably isn't. I'm still gonna give it
two because what I saw with the variations could have been flex. Anyway, as far as RQR ...
nah I can't do that either. CIR is one, I don't think I'd change that. Did it for other
reasons. RCR, probably would be nice to be fixed, three. Improvements desired, mildly
objectionable. And displays no.

Exposure 22

DATE: 05Dec97
PILOT: E
TASK: 1021

CARD: Nominal Approach and Landing

Pilot E, exposure twenty two, configuration twenty one. We did three runs this time. Part
of that was just looking at it. The airplane really flies fairly well for this configuration. I
was kind of wondering if I really should've given it a four and three last time. I do think
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that getting the touchdown parameters in the box and at the desired H dot because of the
small box that there is ... I guess it probably is an appropriate rating. We did get a split cue
once or twice on those runs in the latter part of the flare. I guess it does take a fair amount
of, I guess, concentration to try to get everything nailed together. If you're off a little bit at
150 feet or 100 feet or so, it's hard to make an appropriate adjustment in the flare. The
adjustments that you make have to be real small so I'm gonna go ahead and give it, I think
the same ratings that I did last time, a two and a two for the approach. A four for
longitudinal, three for lat dir., for the landing phase. A one for control inputs and a two for
ride quality. A no for displays. I have made a comment on one of the runs that I thought it
was slightly, just a slight increase in attention was needed for the line-up task. I don't
know, that was my perception, it's very very slight if that's the case. I think I could have
talked myself out of that comment during the next two runs but there maybe a real slight
increase in pilot attention needed. Other than that though, everything seemed to work out
pretty well.

Exposure 22

DATE : 10Dec97
PILOT: F
TASK : 1021

CARD: Nominal Approach and Landing Task

Okay, after the very first run I noted I made a comment here, ditto above. The increased
level of turbulence was really pretty hard to see the difference and not seeing it in the actual
G cues that I can feel. You know, maybe just a tad. But still very smooth and of course as
Bruce pointed out, I'm kind of miscalibrated right now. And it didn't seem to be effecting
the dynamics of the airplane enough to effect the task either so it's pretty hard to change the
pilot ratings. Let's just give a four, four, five, four, one, one, no.
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Configuration 22 Heavy (Sigma=6.0) turbulence (nominal approach

and landing only), qsae0

Exposure 21

DATE: 23Oct97
PILOT: A
TASK: 1022

CARD: Nominal Approach and Landing

Okay for the straight in approach and landing for this exposure 21, approach, longitudinal
rating; First couple of comments; Slightly different from some of the other exposures in
that this one flown in moderate turbulence and it was noticeable. It did feel a little bit more

turbulence response, or turbulence amplitude than what I am used to in the light turbulence
although to be quite frank, it is a little bit difficult to detect turbulence motions and separate
them from ASE motions. It is more apparent in close, believe it or not, that you do have the
higher turbulence level. The character of this one seemed like turbulence was not a big
factor on the approach or on the landing although it was noticeable. Longitudinal response
seemed to be of moderate amplitude, damped, that's about two overshoots, according to my
scale. Lateral, similar, about moderate amplitude ASE responses and seemed to be damped
with two overshoots and the rudder did effect this one with about one and half overshoots,
moderate amplitude. As far as the approach rating, we got the initial score card showed
adequate for glide slope but I was doing a lot of doublets and the like, trying to get a feel for
how the whole thing was interacting with turbulence and the like, so I did not feel that it was
a problem controlling glide slope. Certainly on the subsequent and closest the glide slope is
not an issue. So with all of that overall in mind, we'll go ahead and rate that a three, for the
longitudinal rating for the approach. Lateral rating; similarly about a three. No significant
workload difficulties due to turbulence or ASE effects on the model. For the landing rating,
actually I ended up with two really good landings, solidly desired and one almost desired
and the other one slightly long and just a teeny bit firm. That was off the first one. So
certainly a learning curve effect here but basically it appears that desired performance is
achievable. So for the longitudinal rating; Is it controllable? Yes it is. Is adequate
performance attainable? Yes it is. Is it satisfactory without improvement? I'm going to say
no and rate it a four longitudinally and I do believe that the turbulence effects in the landing
flare and in the final part of the preflare area, say about 100 feet on down, are more
noticeable and make the task a little bit harder than I think this configuration otherwise ...
Turbulence, I think, is making it a little bit more difficult than it otherwise would be, the
response to the turbulence. Laterally, similarly; Controllable? Yes. Adequate? Yes.
Satisfactory? No, for a four also. So in sum total, the turbulence was noticed. It was not a
problem on the approach. It was more noticeable as far as handling qualities in close and
did make the workload a little bit higher. The CIR was not an issue really. Since it was
fairly well damped, it was not really a problem for me as much so I'm going to say that I
did not do anything to change my inputs so a CIR of one. For the RQR, again it's very
difficult for me the pilot to separate turbulence effects from ASE effects. I don't
necessarily think the turbulence was causing a lot of additional ASE effects. If that was
moderate turbulence, it was moderate turbulence, it felt like moderate turbulence, no more
than that, so it does not appear that we were getting a lot of excitement of the ASE modes
from the turbulence at least from the seat of the pants feel and from the handling qualities
apparently and performance, I think, it's also true. At any rate, it says DASE influence on
ride quality. Assuming the moderate turbulence level there then the DASE did not seem that
bad. I would say one is probably not true. I would say, I'm going to rate this a two and say
that the motions I felt were mostly from the turbulence and they did not excite any ASE
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modesthatmadeit objectionable.Thisagainthough,a caveat,this is a difficult call for me
in thesimulatorto separatethepure turbulenceresponsesfrom any kind of excitedASE
modes.No for thedisplayquestion.

Exposure23

DATE : 06NOV97
PILOT: B
TASK : 1022
CARD: NominalApproachandLandingTask

Exposuretwenty-three,straightin landings. CooperHarper's for the longitudinalaxis
approach,frankly a two I believe.A two for the landingandthe lateral-directional,I think
we'll call it a two andatwo. DASECIRrating,a oneandfrankly theride wasn't thatbad.
I will sayit's aoneandno,onthevisualinfluence.

Exposure23

DATE: 13Nov97
PILOT: C
TASK: 1022
CARD: NominalApproachandLanding

Okay this is exposuretwenty-three,nominalapproachand landing,Pilot C. Okay, very
muchthesameastheprevioustwo configurations.Theworkloadis degradeda little bit in
theapproach.I'm notnoticinganydegradationin thelandingbut still not to thepoint where
I'm willing to bumpit into leveltwo. SoI think it's all levelone,borderlineleveloneall be
it in thelandingphase. In theapproachphaseit's fairly solid levelone. Again,a little bit
higherworkloadthenbeforeandif weweredoinga workloadratingthat mightbe reflected
therebut certainlynot enoughto degradeperformancein the CooperHarperratings. So
four threes,aoneandaone. No impactof thedisplay.

Exposure23

DATE:19Nov97
PILOT: D
TASK: 1022
CARD: NominalApproachandLanding

Okay this wouldbeexposuretwenty-threecomments.Okay,asfar asthe approachgoes,
yeahtheworkload,it wasdefinitelyhigherthis time. Fortheapproachin pitch in particular,
prettyconsistentlyendedup with adequateperformanceon that. The variationsthat are
broughtin by theturbulencejust keepyou spendinga lot moreconcentrationon that. I'd
sayconsiderableprobablywould do it. For longitudinalin the approach,five. Lat. Dir.,
four for theapproach.For the landing,adequateperformanceattainable?Well after the
first oneI wassuspectingit wasgoing to be a seven. I think with enoughcompensationI
probablycouldkeepit outof aseventhough.Sincetheothertwo weredesiredthattendsto
saythatit is possible. Satisfactorywithoutimprovement?I'm gonnasay no and six for
longitudinal.Theproblemisbeingconsistentwith thesethings. You do someof them... a
coupleof themandthey'refine andall of a suddenthebottomdropsout from underyou.
I'll gowith asixon that. TheLat. Dir., reallydidn't domuchwith it on thatapproach.I'll
leaveit atfour. Just"causeit really didn't exerciseit, didn't appearto bea problem. CIR,
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I'm gonnasaytwo. Well again,flexiblemodes,whatI've beenseeingbeforeI didn't know
whetherit wasflexibleor turbulenceso I'll stick with two on that. Four for theRQR. I
guess... kind of toughon thevisual. I'll sayyes. No, I won't do that. Takethat back.
No. What I waslooking at wassomethingdifferent. No for the visual,for the display
rather.

Exposure23

DATE: 05Dec97
PILOT: E
TASK: 1022
CARD: NominalApproachandLanding

Pilot E, exposuretwenty-three,configurationtwenty-two. Okay, first I guessI have to
commentthattheturbulencethat wewerefeelingin thecockpitis not indicativeof what I
wouldconsiderto beheavyturbulence.I guessa veryslightperceptionof a slight increase
of pilot attentionneededto stayon glidepathand localizer. Particularlyduring the final
portionof theapproach.Not abig increaseatall. If anyit's just aslight,aperceptionof a
slightincrease.PredictabilityI think ismaybeslightlyworsein thelatterportionof flareon
bothapproaches.We got asplit in thegammacue Trying to decidewhatto do whenyou
getthesplit andtrying to makea precisecorrection,I think is somewhatdifficult. I don't
know,I guessin my mind I keepon goingbackandwonderingif I really shouldbe going
with fours in longitudinalfor the landingtask. I'm gonnago aheadand do a four for
landingfor longitudinalandathreefor lateral-directional.A two andatwo for the approach
phase.I couldeasilymakethatfourathreeI think. Although,I'm gonnastaywith afour. I
do think that thepredictabilityis an issuehere. I think it's nothelpedby theway that ...
Thedisplayishelpful in someregardsin thatit tellsyou thatyou're notgettingwhatyou're
commanding.But in otherregardsbeingableto reallymakeaprecisecorrection. I'm so
surethe displayhelpsout thatmuch. Not so surehow lag thereis in thedisplay. Again,
I'll just notethatyoudon'thavenormalexternalcues. I don't think I'm pickingup normal
externalcuesthatI pickupoutsidethewindowin thissimulation.I'd still gowith a onefor
CIR. A twofor ridequalityandano for displays. Let's seeif there'sanythingelse. Oh,
theotherthingthatI wasgonnasayis...youcanseealot moremotionin theHUD with all
thesymbology. You canseesomepretty good pitch changesbeingmadeby the flight
controlsystemto holdgammawhereyou've setit.

Exposure23

DATE : 10Dec97
PILOT: F
TASK : 1022
CARD: NominalApproachandLandingTask

Okay,weweregettingsomeapparentattitudedispersions,or motions,whateveryou want
to call it, aswell assignificantflight pathbreakouts.And it's definitelyeffectingthelanding
performance,I feel. Whetherit's enough,well let's just seewhat happenshere on the
ratings,asweheadfor that.Okay, longitudinallyon the approach,we really still weren't
havingmuchof aproblem.Let'sjustgiveit a fourstill. Lateral,a four.Now for the landing,
longitudinally,wedidhaveonefirm touchdownthereandI couldrateit down.I'm going to
kind of disregardthattenpoint three,dueto lack of visualcueshere.But I am going to
downrate the performancea little bit. Adequateperformancerequiresconsiderablepilot
compensation.I think it's still a five really. Okay, laterally,is a ... we weren't havinga
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problemlaterally.I did getout oncejust becauseI goofedoff. Let's just put that at four
also.Andone,one,no.
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Configuration 13 Mild (Sigma=3.0) turbulence (nominal approach and

landing only), damp7

Exposure 22

DATE: 23Oct97
PILOT: A
TASK: 1013

CARD: Nominal Approach and Landing

Task rating for the straight in approach and landing with heavy turbulence. It appears that,
trying to analyze the characteristics of this configuration, it looks similar to exposure 21 as
far as the vehicle. I was guessing from my inputs about moderate amplitude damped ASE
responses, about one and half to two overshoots, lateral was the same. The rudder did not
appear to have much effect unlike exposure 21 where the rudder seemed to have more of an
ASE response. The turbulence, I flew one approach almost all the way stick free and we
reset before we touched down and compared that to when I was coupling with it and did not
seem to couple too much with the turbulence. Again it's difficult in the simulator as a pilot
to be able to determine really what are turbulence motions and what are ASE motions. We
weren't getting a lot of lateral since it was damped in the lateral axis. We weren't getting a
lot of lateral side to side motions. We were getting more bumping in our seats, more
vertical motions which is more of a turbulence flavor, not the tell-tell side force that comes
form your lateral inputs. So it appears that turbulence is effecting it somewhat but not a
tremendous amount, is my guess. For the approach rating, up and away; Controllable? Yes.
Longitudinal rating; Controllable? Yes. Adequate? Yes. Satisfactory without
improvement? Yes with a three. Again gamma-dot-v pretty much handles it very well. For
lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory without improvement? Yes,
also a three. For the landing rating, for the longitudinal rating; It looks like performance
wise I made borderline desired-adequate but mostly adequate. We had a slightly firm,
slightly long on the first one and the learning curve goes up just a teeny bit firmer than
desired, in the box and then a desired H-dot and in the box, then a little bit firm and short. I
think that may have been a turbulence effect there. And the last one, I thought definitely a
turbulence effect, a nice soft landing, but when I was going to land initially I felt I got a tittle
kind of a balloon effect which carried me long. So the last two appeared to have, from my
point of view, more turbulence effects than the other four and again I guess it's somewhat
random as to when the model kicks in the turbulence to cause the effect. But those two

caught me at bad times. At any rate, it looks like we predominately had adequate
performance so the rating; Controllable? Yes. Adequate? Yes. Satisfactory? No. Let's
go with a five for longitudinal. For lateral; Controllable? Yes. Adequate? Yes. We always
went into the desired box. I am going to say, satisfactory? No. So let's give it a desired
rating of four. Workload probably keeps it at a four and not a three. For the CIR; I did
not feel that I had to change my inputs whatsoever. Again, bear in mind that we are only
looking at straight-ins and not anything dynamically laterally, so I'm not really having to
tone off on any very dynamic lateral task. But it says, pilot does not alter control inputs as a
result of flexibility. In the flare, I possibly did in the longitudinal axis, it's very subtle if I
did so let's go to number two. Pilot intentionally modifies control inputs. Let's probably
rate that a two. This is borderline one-two and the difference between this one and exposure
21 is probably additional turbulence maybe makes me more sensitive. So that will be a two
for the CIR. For the RQR, again this is, we are not worried about turbulence, the way I'm
interpreting this rating, it's just DASE influence. Vibrations do not impact ... That's
probably not true. Number two, vibrations are perceptible but not objectionable. I think one
of the problems we are going to have here, or just let me caveat this because this thing is an
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importantpoint,themotionsfeel like to memaybemoderateturbulence.This wasa heavy
turbulencemodel. It felt like moderateturbulenceto me asa pilot andI couldnot ... it did
not feel like it wascoupling. OneconcernI haveis thatthis simulatordoesnot giveus a
realgoodheavyor moderateturbulencemodelbut it doesgiveus goodASE effects. What
I'm interpretingasturbulence,maybeASE effectsso this a difficult distinction for me
make. If you aregoing to call thatheavyturbulencethenthemotionsthatI felt were not
heavyturbulence,they weremoreon what I would considerfrom my flying experience,
moderateturbulenceandif it's steadycontinuousheavyturbulencethenI'm interpretingthe
motionsI felt assteadycontinuousmoderateturbulenceandif theywereASE influenceor
ASE excitationI wouldhaveexpecteda more,basedon the moderateamplitudefrom my
abruptinputs,I wouldhaveexpectedmoreof a motionin the cockpit. So I think this is
goingtobeadifficult onefor meto distinguishbetween.I'm going to saythatmy feeling
is thatthosewereturbulence.Whatprobablyis thetruth is is thattheturbulencemodelis
notstrongenoughto reallymakemethink it's heavyturbulence.I amgettingASE effects
causedby theturbulencebecauseof theway it's modeledherebut it's notperceptibleto me
becauseit feelstomelike turbulence.Soafterthatround aboutexplanationwe're going to
saythatDASEfrom my perception,setof thepants;I'm going to say it's a two. They're
perceptiblebut not objectionable.Again that's predicatedon you all calling that heavy
turbulenceandI thinkhere we canseethe problemswith theselimitationsthe simulator
givesusandtheproblemswearegoingto havewith theseparticularconfigurations.For the
displayquestion;negative.

Exposure24

DATE : 06NOV97
PILOT: B
TASK : 1013
CARD: NominalApproachandLandingTask

We'll call thatone,on approach,frankly,a three. Landingwouldbe four for longitudinal
CooperHarperandlateral-directional,I guesswe werewithin all theparametersfor that.
Call it a two andatwo. DASECIRrating,probablyatwo. Theride qualitywassomewhat
moreobjectionable.I guessI'd giveit a fourwith ayeson thedisplayquestion. Exposure
numbertwenty-four.

Exposure24

DATE: 13Nov97
PILOT: C
TASK: 1013
CARD: NominalApproachandLanding

This is exposuretwenty-fournominalapproachandlanding,Pilot C. Okay,I'm definitely
workingharder.Particularlyin theflare andtouchdownlongitudinally. Theapproachwas
prettymuchthesameas it wasbefore. I'm gonnagive it two threesup there. For the
landingthough,threein the lateral-directionalaxis,that's fine. I'm gonnagiveit a four in
the longitudinal. Desiredperformancerequiresmoderatepilot compensation. I'm really
workingon thelongitudinal. I think ultimatelyI couldgetdesiredand I'm not willing to
bumpit downto afive becauseI don't think its fair to sayconsiderablepilot compensation
wasrequire. I'm definitelyworkinghere,so,three,three,four,three,on theratings. CIR is
a one. I'm not intentionallymodifying anything. RQR is three,mildly objectionable
oscillations. Thedisplayimpactedin adifferentwaythanit hasbeforethattime. I noticed
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in the flare that there was a disparity between the symbolic horizon and the image horizon.
On the first one, for some reason I wanted to flare up to the image horizon, which would
have been too high. That's one of the reasons I floated so much that first time. The
second time there was a bit of that effect too. I didn't float a whole lot it was only thirty-
three feet outside the desired box that time. Both times it effected me to some extent.
That' s it.

Exposure 24

DATE: 19Nov97
PILOT: D
TASK: 1013

CARD: Nominal Approach and Landing

That's exposure twenty-four, here are the comments. Okay, approach, satisfactory without
improvement. Four for the longitudinal. Still desired and that was moderate pilot
compensation. It wasn't horrible and that'll be the same for the Lat. Dir. also, four. Four
and four. For the landing, adequate, yeah satisfactory ... Longitudinal, okay. All right, I'd
say five for the longitudinal. Never could get them all desired at the same time. Out of
three tries I should have been able to. I think five is a good descriptor of that one. I didn't
do much with the Lat. Dir. Four for that, so, five and four. CIR, really wasn't conscious of
making any special ones for the flexible modes. I'll say one. I guess two on the RQR,
really ... make it three, three on the RQR. Yeah, if had a choice I would desire to have it
improved but it certainly isn't horrible. It was only mildly objectionable. Three for RQR
and display.

Exposure 24

DATE: 05Dec97
PILOT: E
TASK: 1013

CARD: Nominal Approach and Landing

Pilot E, exposure twenty-four, configuration thirteen, nominal approach and landing. Okay,
looking at some open loops out in the intercept leg we could excite a little bit both in roll
and pitch. I think I caused me, on this task, to back off in my gains just a tittle bit and try
to be a little bit smoother. You can't make as quick and precise corrections as you could
with the rigid airplane which we flew before this. The turbulence level does feel like its,
probably what I would characterize as moderate in a normal airplane. Just from the
response that we're getting in the cockpit from just the turbulence inputs. Again, my
complaint would be in the flare. I'm not so sure about the predictability that you'll get. You
really have to kind of game the cues. I think we did three runs and at least on two of them
if not all three, I think we had a split between actual and commanded. It was a small split. It
clutters up the HUD. It makes the pilot ... it's harder for the pilot to process the
information given to him in the HUD. It makes more difficult to make very fine corrections
which is really what you need for this higher gain task to make the box with the desired
touchdown rate. I think for this level compared to the last configuration we flew. The
workload is increased slightly but I don't know that it's really increased that much by the
level of turbulence. It does take away the ability to do some ... at least my perception is, I
want to back off in my gain a tittle bit. So I can't make as quick and as fine as precise
corrections as I think I could with the other configuration. It's not a large magnitude
change. So anyways, on the approach I'd go with a two and a two. For the landing phase, I
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think I'd probably go with a four longitudinally and a three lateral-directionally. The four
basically coming from the at least a predictability problem, I guess that I perceive. For the
CIR, I'd probably go with a two this time. And again, I'm not so sure that I couldn't get the
same response out of it. Just because the motion that I do, that I can excite, it's in the back
of my mind and I do I guess modify my inputs slightly. I would probably go, if this were
mild turbulence and we're getting this response I would probably be in the two and half
range. I could probably talk myself into a two or a three. I'm just gonna go with a two I
think. No on the display question.

Exposure 24

DATE : 10Dec97
PILOT: F
TASK : 1013

CARD: Nominal Approach and Landing Task

Okay, that was exposure twenty four which was the DASE with the point one five structural
damping and that was with the light turbulence. And with that level of damping, there's no
problem with the DASE effecting control and having to back off or anything. In fact the ... I
would have guessed that it was like moderate turbulence with rigid body. And it wasn't
enough to effect performance, we actually did better this time. Well, yeah we did pretty
good. So let's just give it the same ratings as I did before which was a four, four, five, four.
Now let's think about the DASE ratings a tittle bit. Yeah, I think it's a marginal one, two
because I did realize we had it so I was consciously being just a tittle bit smoother so it's a
two for control. Ride is a ... yeah, let's make it a three. Nobody likes that kind of bouncing
either whether it's a rigid body or structural. In fact, dwelling on it will only make it worse.
Let's make it a four, you know, that was a pretty bumpy ride. Passengers wouldn't like that.
Let's make it a four. And no on the ... well let's make it yes because definitely I was seeing
the QSAE effect.
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Configuration 23 Damp7 with Moderate Turbulence(Sigma=4.5)

Exposure 25

DATE: 23Oct97
PILOT: A
TASK: 1023

CARD: Nominal Approach and Landing

Straight in approach and landing, approach longitudinal Cooper Harper rating; A couple of
comments first, did not seem to have much response to turbulence, assuming again that we
are in light turbulence conditions. Both lateral and longitudinal axis however seem quick.
When you made an abrupt input you got a quick, a very quick ASE response, fairly large
amplitude and it was damped, maybe two to three overshoots. The rudder seemed to be less
quick in triggering an ASE response in the lateral axis and amplitude was weaker. The
amplitude ... less amplitude and it was well damped. For the approach, a little bit of a
nuisance ride due to the fact that quick abrupt response is to a pilot input. But never the less
we got good performance on the approach. Longitudinal rating; Controllable? Yes.
Adequate? Yes. Satisfactory? Yes for a three. Lateral same thing. No problem meeting the
desired criteria. Controllable? Adequate? Yes, yes. Satisfactory? Yes for a three. For the
landing, longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory? No. I'm going to
rate it a four. Borderline desired-adequate based on the first one which tended to go a tittle
firm, a little long. Workload appears also to be about ... justifying a Cooper Harper four.
For the lateral rating; Controllable? Yes. Adequate? Yes. Satisfactory? No, a four also for
workload. Seemed to not have quite as good a control over the line-up as I would like in
close. As far as CIR; Yes this one did have because of the quick response, the high
frequency response to my inputs. I had to be careful not to make an abrupt input so for the
CIR; Pilot does not alter control. That's not true. I did intentionally modify my inputs.
Vibrations impact the precision of voluntary control inputs. Not for this task they didn't.
So let's go with a two. RQR; Vibrations do not impact quality. No. Two's no. Cockpit
vibrations are mildly ... naw. Cockpit vibrations are moderately objectionable
improvement warranted. A four for that one and no for the display question.

Exposure 25

DATE : 06NOV97
PILOT: B
TASK : 1023

CARD: Nominal Approach and Landing Task

Exposure twenty-five, straight in landing. Approach Cooper Harper we can call a two and
the landing a four. Lateral-directional Cooper Harper, I guess we were good on that we'll
call it a two and a two. DASE CIR rating, the rating would be two and the ride quality, I
believe that was a four with a yes on the displays.

Exposure 25

DATE: 13Nov97
PILOT: C
TASK: 1023

CARD: Nominal Approach and Landing
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Okay this is exposuretwenty-five, pilot C, straightin approachandlanding. Okay the
workloadhasdegradedfrom the light turbulencebut I don't feel to the extentthat I can
sayadequateperformancerequiresconsiderablepilot compensation.If I couldgiveit a
half rating,I would, but forcedto giveit a singlerating,I'm gonnastick with the better
one. Sofor theapproach,athreeanda three. Thosearelow threes. For the landing,a
four anda three ...a four, yeah,a four and a threeand that's a low four. It's almost
degradedto a five. CIR, two on this one. I think I'm gettingfairly light on the control.
Particularlylongitudinalto avoidexcitingtheoscillations.Fouron the RQR. No impact
ondisplaythattime. Thatconcludesthecomments.

Exposure25

DATE:19Nov97
PILOT: D
TASK: 1023
CARD: NominalApproachandLanding

That'sexposuretwenty-five. Okay,approachandlanding? Four andfour on thatfor the
approaches.The systemtakescareof itself quite nicely there. Now, for the landing.
Adequateperformanceattainable,tolerablepilot workload?I did sneakoneout of adequate
but I'll saythatnormallytheadequateperformancewasattainable.We'll turnthecomerup
hereandI'll saysix. Thatis reallyahardthingto judge andworking at it prettyhard. I'll
saysix longitudinally.On all of these,theseareprettymuchnobrainers. Lat. Dir., it's not
movingaroundmuch. I'm not havingany correctionsto make. It's hard to ... and it's
certainlyin desiredperformance.ForeverythingI seeonthesekind of approaches,four for
theLat.Dir. So six andfour. CIR,jeez,I don't know. Two I guesson theCIR. RQR,
yeahI'd sayfour. It's warranted,"causeI'm assumingthatpartof thatproblemin getting
thesmoothtouchdownsis in thevibrationarea. I didn't noticedisplayperturbationsbeing
aproblemsono.

Exposure25

DATE: 05Dec97
PILOT: E
TASK: 1023
CARD: NominalApproachandLanding

Pilot E,exposuretwenty-five,configurationtwenty-three. I guessa couplethings. One,
we're seeingmoresplitsin theflight pathvectorcueandgammathroughouttheapproach.
Particularlyin the last300 feet. Evenwithoutgettinga split there'sa tendency,if you're
holdingwhatyouhadbefore,for theairplaneto startdrifting high. There's increasedpilot
attentionneededto maintaina glidepath. For a precisiontouchdowntask like this it's
importantat the last to kind of be stabilizedandhavesomethingthat's predictableto start
from. Soyouneedtokind of reallygetin theslotfor thatlastfewhundredfeet. I think it' s
moredifficult to do thatandI think that's degradingthetasksome. I still think thatI'd go
with a,I wouldprobablybe in thetwo and a half/twoand a half rangefor the approach,
interceptandapproachportion. Youcando just fine there. There's a slight increasein
attention.I guessI'd probablygo to athreehere.Although,if we weredoinghalf ratings,I
think twoandahalf andtwo andahalf wouldbemoreappropriate.For the landingtask,
for touchdownlongitudinallyalongtherunway,weneverdid getdesiredperformance.So
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thatwouldputus in thefive range.I think that's probablysomewhatappropriate.To meI
think thepredictabilityproblemfight in theflare is worse. As I mentionedbefore,I think
alsobeingableto setupastabilizedapproachfor the lastcouplehundredfeetto startyour
flarefrom, I think is difficult too. We're seeingthesplit cuesagainin theflare. Laterally,
wedid haveoneexcursionwhile I wasconcentratingonpitch,whenwedrifted fight outside
thedesiredbox. EventhoughI think I backedoff onmy gainssomehere,I don't think that
thistaskis notparticularlyhardto dofrom alateralperspectiveanyways.I amtrying to get
thingsstabilizedalittlebit soonerandmakingmy inputssmaller.I think I would ... let me
think aboutthis for a second. I think I'd probablygo with a threelateral-directionallyfor
thelanding. I'd gowith atwofor theCIR. Five,sorry. Yeah. Probablygo with a four for
theridequality. Thisclosetotheground,if thiswasjust moderateturbulenceI think we're
bouncingaroundquitea bit. And no on the displayquestion. I guess,we're bouncing
aroundenough... I kind of think thatmy thresholdfor noticingtheturbulencethroughthe
weekhaskind of becoming... I think my toleranceis comingup, I guess. I've become
moretolerantof it but I think we're gettingbouncearoundquite abit andI think it effects
thetask. For this task I think the motionsthat we're gettingarenot good in my most
technicalterms.Anyways.

Exposure25

DATE : 10Dec97
PILOT: F
TASK : 1023
CARD: NominalApproachandLandingTask

Okay,againthere'snoproblemwith theDASE coupling into the control. I realizeI am
trying tobealittle bit smoothbut that'saboutall. And againtheride feelsveryrigid body.
Maybethefrequencyis just a little high for rigid body now that it seemsapparentat the
higheramplitudes.But approach,let's just giveit a four, four. And ... ahshoot,don't like
thatfide.Deficiencieswarrantimprovement.Let's give it a six longitudinally.And laterally,
let's giveit a four for thelanding.Okayandatwo,five andyeswith theQSAEon it.
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Configuration 24 Damp7 with Heavy Turbulence (Sigma=6.0)

Exposure 26

DATE: 23Oct97
PILOT: A
TASK: 1024

CARD: Nominal Approach and Landing

Straight-in approach and landing rating. This was close to if not the worst configuration
I've flown of the twenty-four in the matrix. In both lateral and longitudinal is very very
lightly damped, I was talking eight to ten overshoots, large amplitudes to a pilot input, the
rudder was more damped but you get two distinct motions separated by about a second or
so it was exciting two different frequencies of the ASE motions for rudder inputs. Basically
the fact that it is so lightly damped and the amplitude are so large makes this an awful
configuration. So, however, the Cooper Harper's are not going to tell the full story because
the performance is pretty good. Controllable for longitudinal approach rating;
Controllable? Yes. Adequate? Yes. Satisfactory? No. Give it a four, simply because the
motions were so gross that the workload was higher and the same thing for the lateral
rating. It has turbulence response that give you a lot of annoying motions and any kind of
input you put in creates pretty large responses. It's not damped at all so it's just a real
nasty configuration. Let's go with a four again for the lateral rating. For the landing, this is
where this configuration is a little bit ironic because it had pretty good performance however
it was felt like with any false move you could get a really bad performance. So let's say for
the landing longitudinally; Controllable? Yes. Adequate? Yes. The first landing was
slightly firm just a teeny bit long. The second landing was a proper H-dot and pretty close
to the center of the box. However it took an awful lot of effort on that and I'm going to go
ahead and rate that a five. And the reason being even though.., well actually I can legally do
that quote unquote legally because I did have an adequate performance on the first one but I
think even I didn't the fact of the matter is if you read the description; adequate performance
requires considerable pilot compensation. I think the considerable compensation is the
main descriptor there that applies. For the lateral rating; Controllable? Yes. Adequate?
Yes. Satisfactory without improvement? No and I'm going to go with a five also for the
lateral rating, again because slight lateral inputs can create very annoying responses. Okay
for the CIR; In this case this is one where I definitely had to alter my motions so number
one does not apply. Number two, certainly true. Number three, cockpit vibrations impact
precision of voluntary control inputs. For this task, since this is a fairly straight forward
and not a real high gain task until the flare, I'm going to say this is kind of a borderline two-
three. I think a more dynamic task at the offset of the flight director would show up a more
clear cut CIR rating. But let's go with a three on this CIR. And again it's real borderline
two-three for this task. For the RQR, with a three since the vibrations impact the precision, I
don't like that at all, We'll skip on down to about number four. Warranted, objectionable,
improvement required. I'm going to go with a five on this, for the fact that the ride quality
is really poor and the fact that improvement is required whenever there is a configuration
that effects your ability to make precise inputs. And no on the display question.

Exposure 26

DATE : 06NOV97
PILOT: B
TASK : 1024

CARD: Nominal Approach and Landing Task
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Exposure twenty-six, longitudinal Cooper Harper approach. I guess I'd give it a two and a
three for the landing. A two for the... Okay, the lateral-directional Cooper Harper would be,
I think that was all desired as I recall, two and two. The DASE CIR rating, I'd give it a two
and the fide quality a four with a yes in the display question.

Exposure 26

DATE: 13Nov97
PILOT: C
TASK: 1024

CARD: Nominal Approach and Landing

Okay this is exposure twenty-six, pilot C, nominal approach and landing. Okay I'm
working harder during the approach and I think it's bumped the longitudinal over to level
two during the approach. Lateral-directional is still okay throughout. I really took a close
look at it on that last one. Very little of the workload is lateral-directional. It's
predominately longitudinal. So for the approach, both axes is controllable, adequate
performance is attainable. Now on the lateral-directional axis I'm gonna say it's satisfactory
without improvement. On the longitudinal I'm not. So lateral-directional was a three,
minimal compensation. Longitudinal was a four, moderate pilot compensation. That's
predominately just to correct for the turbulence effects. The landing, same thing.
Longitudinal was a four, lateral-directional is a three. For different reason. Now the
predictability of pitch requirements to correct for longitudinal distance in sink rate is a tittle
bit degraded because of the oscillations. So I'm seeing more of an effect of the
oscillations. The oscillations were excited by turbulence and pilot input but I'm seeing more
of an effect down low and up high it's predominately turbulence. CIR, let's give it a two. I
think I'm being a little bit light on it. RQR is between a four and a five. I'm gonna give it a
four, moderately objectionable. That concludes my comments. And no effect on the
display, that does conclude my comments.

Exposure 26

DATE: 19Nov97
PILOT: D
TASK: 1024

CARD: Nominal Approach and Landing

Pilot comments for exposure twenty-six. Okay on the approach, the turbulence is keeping
the workload pretty considerably higher than the ones with the lower turbulence. I don't
notice as much in Lat. Dir. as I do in pitch. It definitely takes compensation to keep it
adequate. Five and four for longitudinal/lateral-directional. For the landing, satisfactory
without improvement? I'm gonna say no. Although I had a couple of desireds in there,
there's a certain amount of luck that gets into that I suspect. The fact that I can get it all
squared up and almost let it do it's own thing on that. In order to get the performance I had,
I was working pretty hard, particularly in pitch. I think I'll go with six on pitch. The Lat.
Dir., I did see some compensation coming in that time a little bit. It still was desired so I'll
go with four on that, so, six and four. CIR two, sounds familiar, and four for RQR. The
displays moving around some. Enough that I'm beginning to notice it a little bit so I'll say
yes but it's minimal, the perturbations are impacting the precision mildly. But if it's a
digital world I'll say yes.
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Exposure 26

DATE: 05Dec97
PILOT: E
TASK: 1024

CARD: Nominal Approach and Landing

Pilot E, exposure twenty-six, configuration twenty-four. Okay, I guess I've learned more
about altering my technique for this configuration and of turbulence together as we've
moved on. When we flew it in mild or light turbulence, I could still be somewhat precise
with my control. I don't think as well as with a rigid airplane but enough where I could still
correct at the last minute for my touchdown point. In this configuration with the higher
level of turbulence here that we've had on the last runs, it's increasing difficult to precisely
get the airplane in the slot for the last couple hundred feet and set up for the precision
landing task. There were a couple times where I found that had everything set up exactly
like I wanted it and then I would get a split at the last second or the airplane would drop out
or float at the last second and I think that may be a function of the turbulence. Anyways,
not being able to get stabilized as easy for the last couple hundred feet prior to starting the
flare and predictability in the flare, I think is worse than it was with moderate turbulence for
this configuration. I guess for the approach phase I would probably go with a three and a
three. Like I said before, same comment, there's not that much compensation required.
Probably be in the two and a half range actually. I guess one thing that I did see is more
frequent and more prolonged splits in gamma during that part of the approach. For the
landing phase, I think I'd go with a five in pitch. Although this high level of turbulence is
worse than the five that I gave for the moderate level of turbulence. I think I'd still go with a
three for the line-up. Although the line-up task is a tittle bit more difficult with this level of
turbulence. I have to work on trying to get line-up set the best I can, as soon as I can and be
a little bit patient with it. There's not a big, basically we're just kind of fine tuning the line-
up portion of the task. I suspect that if we were doing an offset that we would see the lateral
part of the task be a tittle bit more degraded. I think that we're probably at a three on the
CIR. I think the vibration level impacts the precision of my control inputs. I would
probably be, if we were doing half ratings, I would probably be at two and a half here, I
think. Because I still don't think the vibration levels impacting the precision of my ... I
think it's effecting the precision that I can get out of the airplane and the precision of the
response that I get but I don't think that it's really effecting, that much, the precision of my
input but probably a slight effect there. For the ride quality, probably be in a four and a half
range. I'm going to go with a four. You could do this but there's enough turbulence that I
think it would probably, you probably would think about maybe going around and worry
about performance. Probably be looking at doing some speed additive to make sure that
you had an acceptable margin above stall. The other thing that I mentioned about technique
is ... I think I could probably go back at the moderate level of turbulence and get better
performance. You're technique does grow. What I tended to do here was kind of just ...
this is what I would do not trying to do a precision landing task but if I was just trying to
land an airplane in turbulence anyways I don't really go for necessarily the most smooth
touchdown I can get. I just go to make sure that I get a safe touchdown. I tend to try to
average out my control inputs. Just try to fly an average pitch attitude that's gonna give me
about what I get. Expecting that I'm gonna have some longitudinal excursions as far as my
touchdown goes. I think that's really kind of how I would fly this, the same way. That's
the change in technique that I made is, I just basically tried to average things out the best I
could and be a little bit less aggressive at trying to really track a precise touchdown point. If
we went back to the moderate level of turbulence I think I'd get better performance than I
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did trying to actuallytrack aprecisetouchdownpoint to really hit the target. Anyways,
that'sit.

Exposure26

DATE : 10Dec97
PILOT: F
TASK : 1024
CARD: NominalApproachandLandingTask

Okay,commentsfor thepoint f'lvedampingratio DASE with six foot per secondRMS
turbulence.AgainI don't think there'smuchcouplingof theDASE into therigid body as
far ascontrolgoesalthoughtheridewasreallygettingbadonthatone.And you couldtill it
wasdefinitelya structuraltypeof ride this time.It didn't feel rigid body with this levelof
turbulence,you couldfeel the whackety,whackety,whackgoing. And the ride getspoor
enoughduring theflare thatyou almostfeel like you kind of just want to push the reset
button.But still theperformancewaspretty good.Let's try to rateit. Longitudinalfor the
approach,it's not too bad,the ride quality is not very goodbut the ... Let's go up the
outsidehereandmakesurewedon't misssomething.Is it adequateperformanceattainable
with a tolerable pilot workload? I think definitely yes. Is it satisfactory without
improvement?Definitelyno.Let's give it a five both laterallyandlongitudinallyduring the
approach.For the landing:is adequateperformanceattainablewith a tolerableworkload?I
wouldalmostsaythat'saseven,longitudinally.Laterally,notquiteas bad,yeahit's hardto
separateoutthelateralandlongitudinalthere.Let'sgiveit a five for lackof anythingbetter.
Okay,thecontrol,cockpitvibrationsimpact,yeah.Yeah,theydo, threefor thecontrol.Five
for theride andyesfor thedisplayandI think thewigglesareapparenthere.The approach,
lateralwasafive.
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Pilot A back to back

Exposure 27

DATE: 23Oct97
PILOT: A
TASK: 3012

CARD: Flight Director Tracking Task

Before I rate the longitudinal approach rating; this wasn't too bad a configuration.
Longitudinally there are no appreciable effects from pilot input, aeroservoelastic effects.
Lateral there was a kind of a well damped, one and half overshoots, small amphtude, effect
which didn't really apply too much to this straight in task. We didn't do a whole lot of
lateral work. The rudder was no real effect or very small. There was a turbulence response.
It did kind of bounce around based on turbulence inputs and that was kind of ... that was
fairly obvious in this case. Basically though, not bad overall. For the longitudinal approach
rating; Controllable? Yes. Adequate? Yes. Satisfactory? Yes, for a three. This falls in a
general group of configurations that are fairly well behaved up and away with a gamma-dot-
v control law and the P-beta law, it's just no real problem, even though it's an
uncomfortable ride at times. Similarly lateral is also a three. Minimal pilot workload is the
operative descriptor there. For the landing, longitudinally; Controllable? Yes. Adequate?
Yes. Certainly a couple of nice landings and one just a little bit firm. I just didn't get quite
enough flare into that one. So I'm seeing desired performance for landings but the
workload seemed a little bit more than minimal, so let's go with a four for longitudinal.
Lateral; Controllable? Yes. Adequate? Yes. Lateral performance was about a four also
based on the workload. The CIR; since this was basically a straight-in task and I really
don't count the up and away localizer capture because that's ... you can still be fairly
aggressive there and get the performance you want. I don't think I really altered my control
inputs as a result of this configuration, so let's go with a one, CIR. For an RQR, there was
some annoying bouncing on the approach that is not really pilot input excited but more
turbulence excited so anyway it's a little bit annoying. So certainly the first two don't
apply. Number three, vibrations are mildly objectionable. I would say this is borderline
three-four and let's go with a four on this. It could go either way so a borderline three-four
and no on the display question.

Exposure 28

DATE: 23Oct97
PILOT: A
TASK: 3018

CARD: Flight Director Tracking Task

This is the longitudinal rating for the approach, Cooper Harper; First a couple of
comments. Longitudinal axis seemed, medium amplitude, well damped but fairly abrupt.
You make an input and you get a fairly abrupt response, aeroservoelastic response but it was
well damped, one overshoot. Lateral axis was a medium amplitude also, not quite as abrupt
and it was more lightly damped about five to six overshoots. The rudder had the interesting
... we've seen once before, where it tends to roll away from the rudder that you stepped on.
So when you release it you tend to get a roll away from the direction you just stepped on the
rudder. And that's kind of an interesting response from a rudder excitation. At any rate, up
and away, no real problems, pretty much all the comments made before this configuration;
Minimal compensation is required. You meet the desired criteria easily so it's a Cooper

200



Harperthreewithoutmuchquestion.Lateralis thesameway,CooperHarperthree.For the
landing; Thelandingis tittle bit moreinteresting.Laterally,I tendeda coupleof timesto
get into the loop laterally. A little bit of lateralresponse. Very high frequency. Short
amplitude.Justkind of oscillatingalittlebit andmadethedesiredcriteriabut it seemedlike
I washavingtoworkalittle bit hard. Longitudinally, It seemedto not flare in timeon the
secondonea little firm, a tittle firm andlong on thefirst oneand the third one I kind of
figuredit out andit wasmuchbetter. But it still tendsto be almostto the long side so I
didn't havequitethe controlI would like. And I think I wastrying to bea tittle bit subtle
with my inputsbecauseI didn't want to trigger the fairly abrupt though well damped
longitudinalresponse. So for the rating, longitudinally, landing; Controllable? Yes.
Adequate?Yes. Satisfactory?No. Thequestionhereiswhetherthis is desiredor adequate
andwhatI will probablydo is for thisparticularsetof numbers,I will probablygo with a
five andthisisrealborderlinefour-five. Solet's caveatthat. It couldhavegoneeitherway
I think. For thelateralrating,I'm going to go with a; Controllable?Yes. Adequate?Yes.
Satisfactory?No, a four. Again workloadand occasionallyjust a very very little high
frequency,notPIO,just a little responsehere,I noticedon thelastoneespecially.And it's
notunusualbecauseof thelightly dampedlateralmode.Okayfor theCIR; YesI did have
to tailor myresponsesto not triggerthatabruptlongitudinalresponse,so numberonedoes
notapply. Numbertwo,it's true. Numberthree,impactprecision. It maybedid because
it's so abrupt,so let's go with a threeandthis is borderlinetwo-three.Dependingon the
day,I maygoeitherwayonthat. Ridequality; Thereis a responseto turbulencethat's not
toobadhowevertheabruptnessto longitudinalinputsandthelightly dampedlateralmakeit
not toogood,sowecangetrid of thefirst two. Thethird one,improvementdesired.No.
Let's gowith four,improvementwarranted.I'm going to sayit's a four on this one. And
that'sa little bit different,typicallywhenI giveathreeCIR,I go with afive becauseI don't
like the fact that configurationimpactsthe precisionof my inputs. However this is
borderlinetwo-threeandfor thestraight-inapproach,themotionsaren't thatobjectionable
so thatgivesus a four, probablywith a offsetapproach,I think it would bea five on this
RQR. Sowe're borderlinefour-fiveandborderlinetwo-threeon theseratings. No for the
displayquestion.

Exposure29

DATE: 23Oct97
PILOT: A
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

We're looking for CIR andRQRratings. CIR is going to be one. BasicallybecauseI
startedout flying the thing to whateverdegreeI neededto, to completethetaskwithin the
properdesiredtolerancesandI did notgetanykind of motionsthatrequiredmeto modify
my inputs. So for theparticulartask,not knowinganythingelsebeforehand,I just went
aheadandjust flew it until I knew anybetter. And basicallyI neverhad to modify my
inputsso let's go with a onefor CIR. RQR; Thething doesnot really respondbadly to
my inputs,howeverit's just kind of anuisanceturbulenceexcitedmode,thatweneedto get
rid of, so oneandtwo don't really apply. Three,moderatelyobjectionable.I would think
thatthis wouldgetvery tiring aftera while,so let me go with a four on the RQR. The
turbulenceresponseis just a tittle bit too largeto be left alone. It really needsto be fixed.
Okaywe're goingto CooperHarperratethis now. For the longitudinaltask; Basically...
OkayI got my scorehere. It looks like a 97.8and 100,so I did apretty goodjob Cooper
Harper. It's not a badflying configurationasfar asmy inputs. So for the longitudinal;
Controllable? Yes. Adequate?Yes. Satisfactory?Yes a three. Basicallypretty nice
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longitudinally. Thelateral,againandnot necessarilybecauseof theASE but just because
thelateralcontrollaw andthefact thatit's difficult to ...thelateralcontrollaw,anddon't get
mewrong,is notbad at all,but youhaveto beableto fly an increasingly,a kind of step
input,to atrackcrossingangle.And thatis difficult to do in any lateralcontrollaw. So in
orderto laterallytrackthis thing,you know,obviouslythat's oneof thereasonswhy you
don'tbombcurvinglinearly,youwanttobombjust onavertical axisor a longitudinalaxis.
Sothelateraltaskgetsharderby naturesolet's gowith afour on that.

Exposure30

DATE: 23Oct97
PILOT: A
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

Much worseconfiguration. It appearsto me just from the way it flew that the mode
cancellationfrom thelateralandlongitudinalaxis wasmissing. Longitudinalaxis, I was
veryreluctantto makeaggressiveinputsandpart of thatto behonestis thefearof thesire
kicking off. It seemsto me from my experiencethat I canbe moreaggressivelaterally
withoutgettingthemotionbaseto bombthanlongitudinally.SoI did definitelychangemy
longitudinalinputs and kind of filter them a tittle bit. The lateralinputs I stayedfairly
aggressivewith andthatcertainlymadetheride qualityworsebut allowedmeto complete
thetaskandobviouslyI amstill taskmotivatedto do desired. SinceI did haveto kind of
tonedownthelongitudinalandI probablyevenwithoutfearof thebasewhichI wouldhave
doneanyway,just becauseit wasso annoying,it's definitelynot a onefor CIR. Two; I
definitelymodifythecontrolinputs.Probablyaborderlinetwo-three. We'll go with three.
I know youall can'tput thecaveat'sin thereso it's a threeandfor theride quality,with a
three,thefactthatit effectedmy performanceandtheywerepretty nastymotions,we'll go
withafive. Okay I metthedesiredcriteriafor theCooperHarperrating purposesbut the
workloadwashighwe're goingto go,thelongitudinal;It wascontrollable.Adequate?Yes.
Satisfactory?No, I'm goingto gowith afour. And laterally;Acceptable?Yes. Adequate?
Yes. Satisfactory?No, afour also. This longitudinalcouldbea threebecauseI really had
no troublemaintainingthedesiredcriterialongitudinallybut sinceI ... againas this week
hasevolvedsinceI toneddown my longitudinalinputs,it madethe workload a little bit
higherthenI've got to anticipatemore.And soI wantto showabreakbetweenthis andthe
previousone,sowe'll gowith afour longitudinal.

Exposure31

DATE: 23Oct97
PILOT: A
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

Thisonewasbetterthanexposure30,worsethanexposure29. It felt like to methemode
cancellationwasstill off butit felt like thedampinghadbeenincreased.I would not say it
wasverylightly damped,I wouldsayit wasmoreon thedampedcategorywith maybethree
overshootsor so or somethinglike thatandthatmadeit a little bit better. Becauseit was
betterdamped,in my opinion,theCIR is going to bebackto a one. I pretty muchdid not
feel thatI had to modify my inputsat all andI think this is, at leastmy perceptionis, the
betterdampedtheseconfigurations,the better I like it. Howeverthe RQR, it's still a
crummyride so let's get rid of the first two. Numberthree,mildly objectionable.No.
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Numberfour, improvementswarranted.Let's gowith afour onthis. This is toughbecause
the... I wantedto delineate,I wantto indicatemy preference.Theseratingsaregoing to
comeout the sameas exposure29 which is clearlysuperior. So we do havea slight
problemhere. I thinkthe pilot commentsaregoingto beessentialfor somethinglike this.
CooperHarperratings,longitudinally; I metthe desiredcriteriafairly easily.Controllable?
Yes. Adequate?Yes. Satisfactory?Yesathree. Laterally,againtheworkload,it's because
of thenatureof the task. Lateral trackingis harderthan longitudinaltrackingand we're
goingto go; Controllable?Yes. Adequate?Yes. Satisfactory?No, a four. So I really
wantto clearlyindicate,theseratingsare the sameas twenty-ninebut twenty-nineis far
superiorbecauseof themodecancellation,in my opinion. That's whathappened.Again
thirty-oneisbetterthanthirty, notnearlyasgoodastwenty-nine.

Exposure32

DATE: 23Oct97
PILOT: A
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Thisoneit appearedtome,we lostour modecancellationin the lateralaxis. We still seem
tohavemodecancellationin the longitudinalaxisandour dampingstill seemsto be pretty
goodsowhatwe've donehereiskind of split thedifferencebetweenthirty-oneandtwenty-
nine. As far asthe CIR, basicallyI didn't really feel the needto altermy inputs so it's
going to be a one. For theRQR; It's betterthan the previousone I felt. Let's see,not
objectionable... This is a realtossup betweena threeanda four. I'm going to go ahead
with a threewhichwill probablymessup Dave'sbaby here. The ride just seemedto be
betterthattime,just qualitatively.It appearsto methatthe longitudinalcancellationis back
on. Thedampingis backup to one to one point five. That's what it appearedlike. It
appearedfairly well damped.Thelongitudinalaxishadno problems. Thelateralaxiswas
notcanceledbut it wasdamped,soit just nottoobad. Thedamping,I think,that it feelslike
to me,madeit a littlebit betterthantwenty-ninebut it's a toughcall. CooperHarperwise;
It iscontrollablein longitudinal.It is adequate.Satisfactorywithoutimprovement?I'd say
yes. And thelateraltask,againit's a hardertaskandit's just thenatureof everythingas
I've saidbefore,trying to establisha consistenttrackcrossingangle,so thathigh workload
supersedesall ASE considerationsso we'll go; Controllable? Yes. Adequate? Yes.
Satisfactory?No, for four. ThisoneI didn't ... I kind of liked. I liked thedampingandit
seemedlike longitudinalwasmuchbetterthanexposurethirty-one. So I wouldsaythirty-
twoisbetterthanthirty-one.And I probablyneedto seethirty-two andtwenty-nineback to
backtomakeaclearcutwinneratthispoint.

Exposure33

DATE: 23Oct97
PILOT: A
TASK: 3020
CARD: CompositeFlightDirectorTrackingTask

This is aninterestingone. It hadgoodturbulenceresponsewhichtendsto makemethink
thatthedampingwasimprovedbut it seemedlike modecancelingwas takenoff on both
axesandit seemedlike theywerelessdampedthanbefore. I guessthepreviousdamping
waspointonefive. It seemedlike theywerelessdampedthanthathoweverit flew betterin
turbulence.We didn't getnearly theuncomfortableride for thefifteensecondsjust flying
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insidetheinnerflight directorcircle. So that's contradictionasfar asI canseebut at any
rateas far as CIR; I would have to say it was a two becauseI did tone down my
longitudinalinputs. I did not tonedownmy lateralinputs. And for the RQR; It's two
different...oh,manthisis notaneasyone.Therearetwo differentways I can look at this.
TheRQRin turbulenceis verygood. TheRQR during thetaskis not good. So I've got
Mr. Raneyhere,how shouldI playthis? Okay,I've beendirectedto ratetheentiretask. It
seemedto be two differentflavorsto mebut certainly it's not going to be a one or two.
Therewerevibrationsthatwereperceptibleand objectionable.If I averageout the entire
taskit isgoingto comein at athree. Justfor therecord,it wouldhavebeena four for the
activemaneuveringandprobablya two for just quiescence,flying along insidethe circle.
CooperHarper,I think I metdesiredcriteriaon both. Controllable?Adequate?Yes,for
longitudinal. Satisfactory?I amgoing to sayyeson this one,eventhoughI did haveto
modifymy longitudinalinputs.Laterally;Controllable?Yes. Adequate?Yes. And a four.
ForthesamereasonsthatI haveenumeratedmanytimesabove.Thiswasworsethanthirty-
two. Okay this thirty-threeagain. Upon further discussionaboutthis, we're going to
changetheridequalityto afour. Theway,I guess,wewantto runthis taskis that theworst
ridequalityis thepredominant.WhatI wasdoingwasaveragingbecauseit flew so well in
turbulence.Sowewill stickwith a four vicea threefor ride quality. TheCIR staysa two
and the CooperHarper's remainthe same. This is exposurethirty-threeand exposure
thirty-threewasworsethanexposurethirty-two.

Exposure34

DATE: 23Oct97
PILOT: A
TASK: 3115
CARD: CompositeFlightDirectorTrackingTask

Okayexposure34,a little bit of confusionto me. It seemslike thatthe longitudinalaxis is
wellbehaved.Thelateralseemsto haveat leastoneovershootbut overallpretty goodand
betterthanthirty-three. For theCIR; I had no impediments,no self imposedrestraints,
that'saone. RQR; Overall,prettygoodride quality,all considered.I would say,probably,
sum total a three. CooperHarper is no problems. Longitudinal; It's controllable.
Adequate? Yes. Satisfactory? Yes. Three. And lateral, same commentsapply;
Controllable?Yes. Adequate?Yes. A four for workloadbut noparticularCooperHarper
problemsasarethecasewith mostof these.

Exposure35

DATE: 23Oct97
PILOT: A
TASK: 3115
CARD: CompositeFlightDirectorTrackingTask

This oneflew verywell on the task. The turbulenceperformancewasnot as good as I
would like but the actual closed-looptask was very good. It seemedlike we had
cancellationon in both axesand we're fairly well damped. And it flew well but it just
seemedtobouncealittle morein the straightandlevelsegment.I certainlydid not in any
wayaltermy controlinputs,solet's gowith aonefor CIR. Ridequality,well this timethe
worstride is the turbulence,straightandlevelportionasopposedto the actualtask and I
wouldsayborderlinethree-four.I amgoingto gowith athreeon this. TheCooperHarper,
oneof thebestscoresthatI evergot. In fact thebest I evergot. Certainlyit workedvery
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well there. Longitudinal; Controllable? Yes. Adequate? Yes. Satisfactory for
longitudinal?Yesfor a three. And sinceI got a perfectscoreon the trackingI cannot
penalizelateralso for the first time everin history; Lateral rating; Controllable? Yes.
Adequate?Yes. Satisfactory?Yes,athree.Theonlything thatdidn't seemasgoodabout
this one was the turbulenceresponsestraightand level. Performancewise,thoughit is
slightlybetterthanexposurethirty-four. Turbulencewise it's probablynot asgood. It is
kind of a toss up. I guessintuitively I like thirty-five betterbut that's probably for
performance,if nothingelse.Okay,I havejust beeninformedthatI canhavea same,let's
put it thisway thirty-fiveandthirty-four arefit@ hardfor meto tell thedifferenceso if we
hadtimeto reallywring thesethingsout it wouldprobablybecomea subtledifferencebut
let's gosamerightnow.
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Pilot B back to back

Exposure 27

DATE : 06NOV97
PILOT: B
TASK : 3012

CARD: Flight Director Tracking Task

Exposure twenty-seven. We had desired performance. This is a flight director capture
maneuver. Longitudinal Cooper Harper, I think is a two and the lateral is a three, I beheve.
The DASE CIR rating, a two and the ride quality was a bit, I'd say moderately
objectionable, four and display impact was a yes.

Exposure 28

DATE : 06NOV97
PILOT: B
TASK : 3018

CARD: Flight Director Tracking Task

Exposure twenty-eight, the flight director tracking and capture longitudinal Cooper Harper.
Actually it was desired, I'd give it a three I guess and lateral-directional a three. DASE CIR
rating a two and a five for the ride quality. It's a httle worse than before and yes on the
display. Slightly worse than the prior configuration, primarily due to the pitch damping or
the pitch mode, excitation from pitch inputs.

Exposure 29

DATE : 06NOV97
PILOT: B
TASK : 3019

CARD: Flight Director Tracking Task

Exposure twenty-nine, flight director tracking and capture. Longitudinal Cooper Harper, we
had desired performance so think I'd give it a three and a three for lateral-directional
Cooper Harper. DASE CIR rating of two and a ride quality of five and a yes on the display
question.

Exposure 30

DATE : 06NOV97
PILOT: B
TASK : 3013

CARD: Flight Director Tracking Task

Exposure thirty. Longitudinal Cooper Harper, we'll call it a two and lateral, a two. DASE
CIR rating, a one. There were some vibrations, I'll give it a two and a no on the display
question. This is configuration or exposure thirty, I believe it is? Was better than any of
the previous versions and better than the last one, last version, exposure twenty-nine.

Exposure 31
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DATE : 06NOV97
PILOT: B
TASK : 3014
CARD: FlightDirectorTrackingTask

Exposurethirty-one,flight directortrackingandcapturetask. LongitudinalCooperHarper,
a three,laterala three. Thereseemedto benot a greatdealof excitationdueto turbulence
but thereis a verysubstantialexcitationdueto pitch inputs. Lateralinputs arenot a big
problem. Theydo not createlargedisturbancesbut DASE CIR influence,ratingis a two.
Theride quality,I wouldsayhighlyobjectionable,five. Primarilydueto inputs,pilot inputs
in thestick. It's kind of agallopingmotionthat'screated.Aeroelasticdisplayperturbation
impactis yes,andasfar asbetteror worsethan thepreviousone. I believethis wasworse
thanthepreviousone.

Exposure32

DATE : 06NOV97
PILOT: B
TASK : 3019
CARD: FlightDirectorTrackingTask

Exposurethirty-two wasbetterthan the last one. Desirableperformance,flight director
trackingandcapture.LongitudinalCooperHarper,I'd call it a two anda two for lateral-
directional. DASE influencewasa one and a one for the ride quality and a no for the
displays.Oneandano. Onefor ride qualityandno for thedisplays. Ninety-nineandone
hundredpercentpure.

Exposure33

DATE : 06NOV97
PILOT: B
TASK : 3020
CARD: FlightDirectorTrackingTask

Exposurethirty-three,longitudinalCooperHarperon the flight directortrackingtask. I
believeI cancall it a twoandlateralwasatwo. DASEinfluence,DASECIR ratingis a one
and DASE influenceon ride quality... Ride quality was, therewas some bumpiness
perceptiblebut I think I'd giveit a two with anoon thedisplayquestion.Whetheror not it
wasbetterthanthepreviousone,asI recall,it wasaboutthesame,It mighthavebeenbetter,
perhaps.Youwantadefiniteanswerdon't you? Okay,I'll call it better.
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Pilot C back to back

Exposure 27

DATE: 13Nov97
PILOT: C
TASK: 3012

CARD: Composite Flight Director Tracking Task

This is exposure twenty-seven, Pilot C, flight director tracking task. Okay, much as in the
baseline just working lateral-directionally. So I'm gonna give it a three for longitudinal, a
four for lateral-directional. CIR is one, RQR is two but no display impact. Just a little bit
of work just due to the slew rate on the flight director and a tittle bit of sluggishness in the
lateral axis. Very similar to baseline. No major effect of the aeroelasticity.

Exposure 28

DATE: 13Nov97
PILOT: C
TASK: 3018

CARD: Composite Flight Director Tracking Task

Okay Pilot C, exposure twenty-eight, flight director tracking task. Okay performance was
100 and 100 on that one, on the last one. Just for the record. Very similar ratings to before.
It's nice and crisp. If anything it's crisper than it was before but I'm still working laterally.
So I'm gonna give it a three and a four. CIR is one, RQR is two and it's almost a one.
They're perceptible but not objectionable, and they're barely perceptible. No display
impact. In comparing this one with the last one, this one was definitely better. Less
noticeable vibrations and if anything the handling qualities appeared to be a little bit crisper
than they were last time. That concludes my comments.

Exposure 29

DATE: 13Nov97
PILOT: C
TASK: 3019

CARD: Composite Flight Director Tracking Task

Exposure twenty-nine, flight director tracking task, pilot C. Okay similar workload and
ratings as before for the same reasons. Longitudinal, lateral-directional, a three and a four.
CIR is one, RQR, three this time. A tittle bit more objectionable than before. No display
impact and this was worse than the previous one.

Exposure 30

DATE: 13Nov97
PILOT: C
TASK: 3013

CARD: Composite Flight Director Tracking Task

Okay this is exposure thirty, pilot C, flight director tracking task. Okay very similar in
terms of workload to what I've seen so far. Three and a four on Cooper Harper's. CIR

208



one,RQR,it's betweenatwoandathree.Let's call it a threebut it's a goodthree. It's on
theborderlinebetweentwo andthree. This is better than the previousone. No display
impact.

Exposure31

DATE: 13Nov97
PILOT: C
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

This is exposurethirty-one,pilot C, flight directortrackingtask. Okay CooperHarper's,
similarto whattheyhavebeenfor thesamereasons,a threeanda four. CIR, this timeI'm
modifyingalittle bit, CIRof two. RQR of four, moderatelyobjectionableoscillations.No
displayimpactandthis isworsethanthepreviousconfiguration.

Exposure32

DATE: 13Nov97
PILOT: C
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Exposurethirty-two,pilot C, flight directortrackingtask. Okay the differenceis between
thisoneandthelastone. This oneseemedto dig in more. Thelastonewassluggishand
this onekind of dug in. The oscillationswerea little bit moreobjectionable.From a
controlperformancestandpoint,verysimilar. Longitudinalis almostdegradedinto a four
butnotquite,I'm still gonnacall it a threewithminimalcompensation.So a threeandfour
on theratings. CIR's aregonnachangethough. CIR is four on this one. Occasional
involuntarycontrol inputsonce or twiceout of the two runs. RQR of five. I find the
oscillationsobjectionablenow,highlyobjectionable. No displayimpact. This oneis very
slightlyworsethanthelastone. Thatconcludesmy comments.

Exposure33

DATE: 13Nov97
PILOT: C
TASK: 3020
CARD: CompositeFlightDirectorTrackingTask

Thisis exposurethirty-three,pilot C, flight directortrackingtask. Okay,similar ratingsto
before. I'm not seeinga big effect on the ratings. Ride quality changeswith these
configurationsbut the ratingsdon't seemto changea whole lot. So threeand a four,
longitudinal,lateral-directionalfor thesamereasons.CIR, I'mgonnagive it a one. I'm not
reallymodifyingmy controlinputsandvibrationsdon't seemto be impactingtheprecision
awholelot. Let's giveanRQRof three,mildly objectionable.Thisonewasbetterthanthe
previousconfigurationandnodisplayimpact.Thatconcludesmy comments.
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Pilot D back to back

Exposure 27

DATE: 19Nov97
PILOT: D
TASK: 3012

CARD: Nominal Approach and Landing

Okay pilot comments for exposure twenty-seven. The pitch, satisfactory without
improvement? Yes. Three would be fine. It's a good three. Satisfactory without
improvement for the Lat. Dir.? There's a certain amount of sluggishness there that still is
detracting and that brings up the pilot compensation. Kind of brings it down to the four
level. Although this was about as easy as any I've seen. I'll have to stick with longitudinal
three and Lat. Dir., four. CIR of one, yeah, I'll stick with one. RQR, gee I hardly felt it but
two. Displays? No.

Exposure 28

DATE: 19Nov97
PILOT: D
TASK: 3018

CARD: Flight Director Tracking Task

Okay pilot compensation for exposure twenty-eight. Well my first feeling was it was very
similar to the other one. I could feel a little higher frequency oscillation. A little more
noticeable. That by itself, I didn't feel as though it effected my ability to fly precisely and
one them was very deeply entrenched in desired and the other one is just barely in adequate.
Makes it a little bit tough. Every one I've done in all these days, it's primarily a lateral-
directional problem. The pitch, I'm gonna leave at three. Lat. Dir., well, if you allow me a
half a percent out still being desired. I guess I probably could ... was that moderate?
Considerable ... that might have dipped down into the five. It's a borderline between four
and five. It's easy to get adequate and difficult to get desired. Since we don't give half
ratings I'll make that a five. Just to note that it's and awfully good five. CIR one. RQR,
I'd probably still leave it two. No on the display. Oh, I think I'd take the first one given the
choice. I would take the first one over the second one.

Exposure 29

DATE: 19Nov97
PILOT: D
TASK: 3019

CARD: Composite Flight Director Tracking Task

Pilot comments for exposure twenty-nine. In general the ability to fly it precisely, obviously
can't be too bad. It wasn't a particularly high workload but the ride was definitely not as
good. So as far as the performance and workloads probably down in the CIR's and
RQR's it's gonna show a httle degradation there. I think I'll pretty much stick with my
longitudinal three and Lat. Dir. four on that one. Certainly got desired performance. The
lateral-directional, I just have a hard time getting that better due to the, kind of a sluggish
feel. As far as altering control inputs, no I don't believe I did, certainly not consciously.
So, CIR a one. RQR, however, you're down to about a four on that. No take that back,
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desired. Let's makeit three. It's desired,probablycouldfivewith it the way it is but it
wouldcertainlybeniceto fix it. OkaysoRQR of three. I suspectthis like all of theones
I've donebefore,displayisgoingto beno. Thecontrollabilityandthatpartof it I felt equal
to thefirst oneandtheonly thing thatI woulddowngradeit on is thefide quality. It felt
thereweremoreoscillationsthereandthevibrationsweremorenoticeableon this onethan,
actually,eitherof theothertwo I think,butcertainlymorethanthefirst one.

Exposure30

DATE:19Nov97
PILOT: D
TASK:3013
CARD: FlightDirectorTrackingTask

Pilot commentsfor exposurethirty. Well again,still possibleto get desiredperformanceall
fight. I didseealittle more,lookedlike,a very low frequencyoscillation. Left andright is
whatI noticedthemost. It wasenoughthatit did takea little morecompensationthanthe
others.Toughpartis, whenyou'redoingCooperHarper'ssometimes,if you try to showit
in theCooperHarper'syou endup expanding,you know,exaggeratinghow much it was.
LongitudinalI didn'tseemuchdifference. Didn't bothermemuchthereso I'll leavethata
three.Thefour,it wasdefinitelymoredifficult thanthelastonein the lateral-directional.I
seemedto go from onesideof thetargetto theothersideat aboutthesamefrequency. I
feel as thoughthat wasa little more in. I think I'll probably drop that down to a five,
considerable.It wasborderlinefour andfivebut I'll leaveit at five. I don't want you to
think therewasa drasticdifferencebut therewasanoticeabledifferenceso I'll leaveit at
that. I did intentionallymodify thecontrolinput. Cockpitvibration... youknow vibration
impliesarapidoscillation.Thisis a low frequency,onesideto theotherthatI felt. I think
thatprobablygot into thethree.ThisoscillationI think impactedprecisionof my voluntary
controls,wait a second. No, no I takeit back. Two. I intentionallymodifiedmy control
inputto avoidit andreactedto it but I can'tsaythat it effected,impactedmy controlinputs.
I think thathasmoreto do with couplinginto it. Thatwasn't thecase. Two on theCIR.
RQR,wasn'thorrible.I'll giveRQR of threeon thatandno on the... ( it wasworsethan
thepreviousone). Yeah,yes. For the... like I say it was like a wallowingleft andfight
morethanI felt on theotherones.

Exposure31

DATE:19Nov97
PILOT: D
TASK:3014
CARD: FlightDirectorTrackingTask

Okay pilot commentsfor exposurethirty-one. Okay well, not a huge, hugedifference
amongtheselastcouplethreehere. Longitudinalprettymuchstaysthe sameat a three.
Lat. Dir. kind of varies. I'm not sure there's enoughto makea differencein Cooper
Harper'sin here.I would sayI certainlygot thedesiredperformance.It wascertainly,at
leastmoderatepilot compensation.Right in that borderlinefour to five range. I guessI'll
gowith fouron that. That'sadifficult oneto callfight therebetweenthetwo,"causeI want
to showadifferenceandyetit wasn'thugelybetter.EventhoughI think thelastoneI gave
five on theLat. Dir. andthis oneI'm gonnagive a four. It' slightly betterthan the one
before.Gowith aCIR of two andRQRof three. Displayno. (And slightlybetter). Just
slightlybetter not toomuchto addto that.
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Exposure32

DATE:19Nov97
PILOT: D
TASK:3019
CARD: FlightDirectorTrackingTask

Okay thepilot commentsfor exposurethirty-two. Okay on the first run it looked a lot
better. I noticedmoremotionandpitch thanI hadon thepreviousones. I thoughtthat
was... it wasgonnaturn out to be fairly decent.Then thenextone,boy, I gotbehindand
reallywentfrom onesideto the otherandhad quite a time. Still just barely got it into
desired. The last time wassomewherebetweenthe two. If you put in somequick big
inputswhyyoucangetsomelow frequencyleft/right motiongoingfairly easily. Okay,so
for theCooperHarper's. Satisfactorywithoutimprovement?This time I'm gonnasay in
pitch,four. I got desiredperformancetherebut that wasmoderatepilot compensation.
ThatwasdegradedfromthepreviousoneI felt. Forlateral-directional,I thinkwe'rebackto
a five on thatonedueto the workloadbeingmore thanmoderate. I still couldget the
desiredperformance.CIRdid modify, thatwouldbe two. RQR moderatelyobjectionable?
I guessI'll stickwith athreeon thatanddisplayno. ( Is it worsethantheprevious)?It was
just different. I'd almostsayit wasthesame.It felt like differentproblemsbut I would say
thataboutthesamelevelof difficulty. We're talkingfine differencesherebut I'd sayvery
similarto thelastoneanddifficult.

Exposure33

DATE:19Nov97
PILOT: D
TASK:3020
CARD: FlightDirectorTrackingTask

Okay pilot commentsfor exposure thirty-three. That actually felt better than the
performancewould have shown comparedto the other ones. Satisfactorywithout
improvementon longitudinal? I think I'll go backto threeon that. Lateral-directional...
yeahagain,kind of borderlinebut I guessI'll gowith four. CIR's two. RQR,I guessI'm
gonnahaveto stick with threeon it. Theselast fewhavebeenreally toughto differentiate
much. Improvementwarranted?RQRof threeanddisplaysno. Betterthantheonebefore
it if you're just doinga checkingoff. Betteror worseI guessI'd haveto give that one
betterthantheonebefore.
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Pilot E back to back

Exposure 27

DATE: 05Dec97
PILOT: E
TASK: 3012

CARD: Composite Flight Director Tracking Task

Okay this is Pilot E, exposure twenty-seven, December fifth, flight director tracking task.
Okay, basically you could excite modes pretty easily laterally or longitudinally. Enough so
that if I made a large input I could actually, it would make it difficult for me to make precise
voluntary inputs. Is it satisfactory without improvement is a kind of a hard question for me
to answer here. I'm kind of looking at the descriptors too and I don't know if I'd really say
it's much more the minimal pilot performance. Although if you if you do get behind and
become a little bit aggressive you get banged around. I guess I'd probably go with a four
for lateral and longitudinal. CIR I would say, I don't think we got any involuntary inputs.
It's close so I would probably go with a three and a half here. If I have to pick a three or
four. Probably go with a three I guess. Ride quality? I guess I'd probably go with a ... I'd
probably be at a four and half. If I have to pick between the two I guess I'll ... I could
probably talk myself into a four and a five. I'll go with a four though and no on the
display.

Exposure 28

DATE: 05Dec97
PILOT: E
TASK: 3018

CARD: Composite Flight Director Tracking Task

Pilot E, exposure twenty-eight, flight director tracking task. Okay basically this
configuration compared to the last one, just the ride quality without any inputs seems to be
slightly better. Less tendency to excite anything in the ... well less tendency to excite
motion with either one of the axis. I think probably more of a tendency to excite things in
roll here than in pitch. A perception, the roll control seemed to be slightly more laggy
though than in the last configuration for some reason. That's just a slight perception that I
have. I also didn't think capturing and tracking in bank angle was quite as easy here as it
has been in some of the other configurations. That might be a function of that perceived
lagginess in roll. Again though that's just a slight perception. I like this configuration I
think better than the last configuration. Not just for ride quality but I think I don't have to
tamper with my inputs as much. I still feel that if I make a large sharp input though that I
get some motion or at least the response that I get is abrupt in the airplane. It seems like
there's a ... as long as I'm slow and smooth, I don't get any abrupt motion. There's kind
of, maybe a little cliff there where I start getting abrupt motion with the larger inputs. If I
was gonna come in here and rate this I would probably give it a three and a three for the
Cooper Harper. Probably give it a two for CIR. I don't know, I'd be between a two and a
three I'd probably go like a two and a half. I guess I probably, could probably talk myself
into a two here I guess. No. Let's go with a three for the ride quality I guess and a no on
the display question. I did want to make one comment just on the tape from the landing
stuff. And that is ... and Dave you and I talked about this. I'm not so sure that the flare ...
using a pitch flare is necessarily the most optimum technique like you had said. It would be
nice to look at a lot different techniques as far as using power and pitch attitudes and other
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techniquesfor thelandingtask. I think there'sa lot of meritinto lookingatthat. Especially
for abacksideairplanethetypicalflareis notalwaysadesirableway to land.

Exposure29

DATE: 05Dec97
PILOT: E
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Okay Pilot E,exposuretwenty-nine,flight directortrackingtask. Okay, I guessoverallI
thoughtthatthis configurationwassmootherandprobablyeasierto fly than the last one.
Althoughnotby ... not as... thechangewasnot as largeor asapparentas it wasbetween
theprevioustwo configurations.I guessI'd havea tendencyto probablygo towardsthe
twoandahalf rangehereif not thetwo. I didn'tnecessarilyappeartoget theabrupt,kind of
whatI wascharacterizingas a cliff before. Maybe a slight tendencytowardsthatbut I
guessI didn't really seeit that much,if at all. Think I'm probably gonna ... I would
probablygiveit a two anda half. If I'm gonnago for integersI'd probablygiveit a two I
guess.For theCIR I think I'm gonnago with a one. I don't really think I modifiedmy
inputshere.Fortheride quality? Ridequality is actuallyprettygood. I think I mightgo
with atwo andnoon thedisplay. OneotherthingthatI wasgonnanoteis that theability to
captureandtrackabankangleseemedalittlebit easierthis time.

Exposure30

DATE: 05Dec97
PILOT: E
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

PilotE,exposurethirty, flight directortrackingtask. I don't like this configurationaswell
as I did the previousconfiguration. It's hard to rememberback more than one
configurationbut I think I probablydon't like this aswell asthe last two configurations.I
canexcitemotionbothlaterallyandlongitudinally. Althoughtherewerea coupletimesfor
theroll controlI wentfull deflectionwith thesticktrying to catchup. I thoughtthatduring
thetask,I hadmoreof atendencyto ... well I don'tknow if that'strueor not. I wasgonna
saymoreof atendencyto excitethingsinpitch thanroll but I don't think that's necessarily
true. Youcantrackthetask.Youdohavetobackoff on your gainsa httlebit. Themotion
doeseffectI think theprecisionof the inputsor of thecontrolthatyou have. I guessI'm
looking atthe question,is it satisfactorywithout improvementbetweenthe threeand the
four. Kind of trying to determinewhatI think there. I couldprobablytalk myself,tell you
thetruth,to goeitherway. I think I'm gonnago with thefour here. JustsimplybecauseI
couldexcitethemotionif I turnmy gainsup. Therewereacoupletimesthoughwhere,like
I said,I did go full deflectionwith theroll trying to catchbackup to thecue For CIR, I
couldprobably...I wouldprobablygotwo andahalf. I guess... I guessI'm gonnago with
athreebut it's ahigh three. Like I saidI couldtalk myselfeitherway I think. Let's see.
Actually,I guessI wouldnotethat I wouldprobablygo two andahalf but let's go with a
two insteadof threefor theCIR. For theride quality,I'm probablyfight aroundthe four
range.I'm gonnagive it a four andnoon thedisplay.

Exposure31
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DATE: 05Dec97
PILOT: E
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

Pilot E,exposurethirty-one,flight directortrackingtask.Okay,this is kind of a hard call,
betteror worsethanthelastconfiguration.I don't think it's asbumpy or asbouncyandI
don't think I tendto excitethingsasmuch. I canbemoreabruptor aggressivewith the
controlswithoutgettinga lot of motionI think. The otherside of the coin is, for some
reasonI feellike ...notabig deltahere. I just felt like I couldgeta tittle bit more... a tittle
bit quickerresponsewith theotherconfigurationthan I could with this. I'd probably go
with athreeandathreeon theCooperHarper'shere.I'd probablygo like in theoneanda
half range.I'm still modifyingmy controlinputsa little bit but I'm really not surethatI'm
doing it thatmuchto really avoidflexibility, probablyjust a littlebit. So I'm going to go
aheadwith a two for CIR. For ride, you know, we're really not really getting bounced
aroundlike wewerebefore,just alittle bit. I wouldprobablybe in a two andahalf range.I
guessI will gowith athreeandnoonthedisplays.(Sois thatbetteror worseor same?)It's
not thesame,it's different.Okay,I guessI havea hardtimewith thebetteror worse.It's
not thesamein thatit hasdifferentcharacteristicsthantheotheronedid. As far asdo I like
onebetterthantheother?I guessI wouldprobablychoosethisoneovertheotherone.Over
the lastone.Not necessarily... like I said,for somereasonI felt like it wasn't quite as
responsivehereasit wason the lastone.Not abig deltain responsivenessbut that's my
perception.Justa slight changein thatbut you alsodon't pick up asmuchbouncingand
theotherthingheretoo,it seemedlike capturingandtrackinga bankangle... you coulddo
it but it seemedlike bankangleI had to reversethestick to get it to stop exactlywhereI
wantedit to. I put in a stickto roll to the left and then in order to stop exactlywhere I
wantedit ratherthanjust puttingthestickin neutral,I reversedthe stick andthenbring it to
neutral.Maybethatwasjust becauseweweren't bouncingaroundasmuch,maybeI was
just trying to bemoreaggressiveor maybeI had a tendencyto be moreaggressiveand
wasn't gettingtheresponseout of the airplaneand that might accountfor theperceived
differencein responsiveness.Okay. (Soveryslightlybetterthanthirty?) Yeah.

Exposure32

DATE: 05Dec97
PILOT: E
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

PilotE,exposurethirty-two,flight directortrackingtask. Okay, I guesstheairplaneis very
controllablehere. It's verypredictablein pitch. Lesspredictablein roll but not badin roll.
As far asdeltabetweenthelastconfigurationandthis one. Boy it's really tough. I would
berealtemptedto saythesame. If I hadto pick, I wouldprobablysayveryslightly better
for thisconfiguration.I know,thanks. I guessI'm just trying to giveyou a perception.I
think I'm gonnasayit's ... they'renot thesamebut they're ... asfar as liking or disliking
themI think I'm gonnasay they're the same. My perceptionis, maybe,just very very
slightly this one was better. I really, again I guessI kind of, I had a perceptionof
sluggishnesshere. It's just averyslightperception,notanythingI couldput my finger on.
I don't think I really hadto altermy control inputs for the turbulence.The ride is fairly
smoothasfar as,you know evenhandsoff in theturbulenceI don't think I really hadthe
tendencyto excitethatmuch. I'm gonnagiveit a ...youknowI wouldprobablygo two and
ahalf with this. I guessI probably am gonnasay that I am gonnasay that I think it's
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slightly better than the last configuration instead of the same. I probably go two and half
here but I think I'm gonna probably go two and two. I'm gonna come down and for CIR
I'm gonna say ... I think for CIR I'm gonna say one and for fide quality I'm gonna say two.
No on the display.

Exposure 33

DATE: 05Dec97
PILOT: E
TASK: 3020

CARD: Composite Flight Director Tracking Task

This is Pilot E, exposure thirty-three, flight director tracking task. All fight, I guess I think
this is slightly better than the last configuration. My perception is that the airplane is a tittle
bit more responsive. Again, that's not a big delta. It's just kind of a feel and it's slightly
more responsive here then it was last time. I don't think I'm tempering my inputs at all. I'd
probably go with a two and a two on the Cooper Harper. I'd go with a one on the CIR.
We can feel, you know just flying straight ahead you can feel just a few slight bounces. I
would probably say two and no on the display. I guess my perception is again. This is not
a large delta but I also thought, maybe just slightly more predictable in this configuration
too.
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Pilot F back to back

Exposure 27

DATE : llDec97
PILOT: F
TASK: 3012

CARD: Composite Flight Director Tracking Task

Okay, Pilot F on exposure twenty seven which was the point oh seven damping on the first
four modes. Based on the previous experience you can tell just about that would have been
my guess probably that it had a little bit of damping added to it over the basic. And the
damping level was such that you really have to be smooth to keep from exciting the modes
and that even in the turbulence though the ride quality is poor. So pilot ratings, for this task,
which is kind of a hard task. Boy, you sure had a hard time. You know you get desired
performance yet you say hey the thing has got to be fixed. You know that's almost a
contradiction. You know performance is up in the level one and my feeling is that the dam
thing needs fixing, it's down in level three. Is adequate performance attainable with a
tolerable pilot workload? Let's follow the scale verbatim. Yes it is. Is it satisfactory without
improvement? No, deficiencies require improvement and let's give it a six, longitudinally
and laterally. And for the ride, correction for the control, on the DASE. Well for this task I
don't think they're impacting the thing. So let's give it a two for this task. And the fide,
let's give it a five and the display, no.

Exposure 28

DATE : llDec97
PILOT: F
TASK: 3018

CARD: Composite Flight Director Tracking Task

Okay, exposure twenty eight. It's obviously a much better airplane. There is almost no
impact on to the control. I can almost control at will but if you're too sharp you can feel
some bangs, initial bangs but they damp fight out. And the ride quality is probably okay
now. You would like to have it better but it's probably okay. And so, pilot rating,
longitudinally, deficiencies still warrant improvement, let's give it a five, both longitudinally
and laterally. And the DASE, for control, is, it's almost a one but let's give it a two just to be
conservative. You have to be just a little tittle careful. And the ride quality now is better, let's
give it a three. And no.

Exposure 29

DATE : llDec97
PILOT: F
TASK: 3019

CARD: Composite Flight Director Tracking Task

Okay, Pilot F on exposure twenty nine for the flight director task. Well this one felt very
similar to the last one but a tittle better and it was very hard to do anything longitudinally.
Laterally you could make it bang but longitudinally you could hardly do anything. So I
think it's a little bit better. And the ride was, you're getting pretty acceptable. And again no
impact on control that I could see. Okay, pilot ratings, yeah, let's give it a four
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longitudinally.And five laterallyas much for the rigid body task as for the DASE. You
know,I just needsomeleadon whenthoseturns arecomingup. Okay, control for the
DASE,I think it's almosta one.Let's giveit a onejust for kicks. And let's giveit a three
onthefide, like tohaveit better.And thedisplay,no.

Exposure30

DATE : llDec97
PILOT: F
TASK: 3013
CARD: CompositeFlightDirectorTrackingTask

Okay,this is exposurethirty, andit's considerablyworsethanthepreviousone.There's
quitean impactbackonto the control.You haveto be smooth.I was really aggressively
trying to do thetaskthere.We gotahundredandahundredbut in theprocessI wasreally
gettinga prettybadride.I would guessthatit is not canceledbut it appearsto havepretty
gooddamping.Wasn't muchringing, it wasjust the initial bangthatwasdisturbing.And
theride in theturbulenceseemsto be okay,like to haveit betterobviously.The only ride
problemswe had were pilot induced.So the pilot rating, longitudinally,deficiencies
obviouslywarrantimprovement,don't like that.I'm going to giveit a seven.Nay, this may
beabit strong.Yeah,it's aseven,I don't like that.Okay,lateral,a seventoo. TheDASE is
twoandtherideis five,whenyoutakeintoaccountpilot activity,andno.

Exposure31

DATE : llDec97
PILOT: F
TASK: 3014
CARD: CompositeFlightDirectorTrackingTask

Okay,havinga tittle hardtimetrying to figure out just exactlywhatwechangedtherebut
whateverwe did it madeit quite a bit betterthan the last one.Very tittle impacton the
control.Youcanbangthemodesbut or it feelslike I canbangthemodesbut theeffectis
verysmallandobviouslywehavelots of damping.In fact, theride quality, handsoff, is
gettingprettygoodsoI wouldguessthatwehaveincreasedthedampingbut still haveinput
to themodes.Thepilot rating,longitudinally,is ... wecouldalmost... this is gettingpretty
good.Let's giveit a four andlaterallylet's giveit a five. And thelateralone againis the
rigidbodypart,actually,asmuchastheflexible.Okay,theDASE,I don't really think I was
modifyingmy inputs,let's giveit aone.And thefide,well twois alittle strong,let's giveit a
three.Wecanalwayslike it better.Andno.

Exposure32

DATE : llDec97
PILOT: F
TASK: 3019
CARD: CompositeFlightDirectorTrackingTask

Okay,prettycloseto thelastone.A littlebit bettermaybe.But let's call it a tittle bit better.
My guessis thatit wasidenticalto thelastonebutwecanceledthelongitudinalinput maybe
on thefirst modeor something.It wasveryhard to feel anythinglongitudinallybut you
couldstill excitethe lateralonebut it seemedverywell damped.Therewasno impacton
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normalcontrol.And theride is gettingprettygood,similar to the last time. For thepilot
rating,let'sgiveit a four,five,one,three,no.Ditto lasttime.

Exposure33

DATE : llDec97
PILOT: F
TASK: 3020
CARD: CompositeFlightDirectorTrackingTask

Okay,not too bad.No impacton thecontrol.I canjust barely feel the lateralinput but it
doesn'tring oranythingandit almostseemslike it's impossibleto excitethe longitudinal.
Youjust geta little bumpandit's probablymostlyrigid body. And the ride seemsto be
gettingaboutasgoodasI haveseen.I wouldhaveguessedthat we got cancellation(and
dampingof) point three.Increaseddampingof point three.Thepilot rating,let's give it a
four,five, one,andthreeandno.Sosameon thepilot ratingasthelastone.Okay.
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Pilot Comment Card -- Task ID: [] 4020 [] 4069 [] 3115

Pilot: Configuration: Date:

1. Adequacy of Roll Control Power? (Desirable - Satisfactory - Unsatisfactory)

2. Ability to Control and Track Flight Path? (Easy - Fair - Difficult)
Bank Angle? (Easy- Fair- Difficult)

3. Predictability of Response to Pilot Inputs in
Pitch? (Desirable - Satisfactory - Unsatisfactory)
Roll? (Desirable - Satisfactory - Unsatisfactory)

4. Were there any PIO tendencies in Pitch or Roll? __ Yes ___ No
If Yes, was the task: __ continued (with reduced pilot gain), or

____ abandoned (to prevent divergence)

5. Response Characteristics of the Pitch/Roll Inceptor and Rudder Pedals (indicate if
used):
• Force and Displacement Characteristics? (Desirable - Satisfactory - Unsatisfactory)
• Pitch and Roll Sensitivity? (Desirable - Satisfactory - Unsatisfactory)
• Pitch/Roll Harmony? (Desirable - Satisfactory - Unsatisfactory)

6. Any problems in Pitch or Roll during Glideslope or Localizer tracking/capture?

7. Any problems in Pitch or Roll during Offset Corrections?

8. Any problems in Pitch or Roll during Flight Director Tracking (if applicable)?

9. Any problems during Flare and Touchdown?
• Runway Line-Up, Sink Rate Control, Tendency to Float

10. Approach vs. Landing - Which was more difficult and why?

11. Effects of Wind/Turbulence?

12. Were the problems noted in questions 6-11 (if any) primarily a result of:
(Vertical Vibrations - Lateral Vibrations - Both - Neither - Can't Specify)

13. Summary - Good/Bad Features. Any special control techniques required?

08-Sept-97 DLR
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Pilot Comment Cards, Configuration O1

Exposure 23
DATE: 23Oct97
PILOT: A
TASK: All three

CARD: Questionnaire, Pilot Comment Card.

Adequacy of roll control power? Desirable.

Ability to control and track flight path? Easy.
Bank angle? Easy.

Predictability of response to pilot inputs
Pitch? Desirable.
Roll? Desirable.

Any PIO tendencies in pitch or roll? No.

5. Response characteristics of the pitch/roll inceptor and rudder pedals:
Force and displacement characteristics in all axis? Desirable.
Pitch and roll sensitivity? Desirable in all, in pitch and roll.
Pitch/roll harmony? Desirable.

Any problems in pitch or roll during glideslope or localizer tracking? None.

Any problems in pitch or roll during offset corrections? None at all, a very nice
configuration. The nicest I've seen of all the twenty-three so far.

8. Any problems in pitch or roll during flight director tracking? None whatsoever.

Any problems during flare and touchdown?
Runway line-up, sink rate control, tendency to float. No real problems, no tendency to float.
From the performance, sink rate control, line-up control was very good , sink rate control
was pretty good. I felt like there may have been just a httle influence there from perhaps a
little turbulence or something like that. Just kind of very subtle but basically a very good
configuration.

10. Approach versus landing. The landings more difficult, it's just a higher gain task.

Effects of winds/turbulence? I don't know anything about the winds. Turbulence, I am
assuming, it's light nothing else was said but it certainly, I don't know, I saw some airspeed
deviations that made me wonder a little bit and there were a couple of times in the flare
where it felt just a little bit odd. So I would have to say that was probably a turbulence
effect but it's just difficult for me to completely say that. I did not think there were any
DASE effects whatsoever to cause that.

12. Were the problems noted in question 6-11 primarily a result of:
Okay there were really no problems to speak of so I would say, if it's anything it's very
very subtle and it may be just a misperception on my part but it just seemed to be a teeny bit
of something unpredictable in the flare and I'm talking very subtle, still keeping it in
desirable range but just something that made me feel a little bit ill at ease. And so that
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wouldbe it. I don'tknowif thatis reallyaverticalvibrationbut it is certainlya longitudinal
subtly that's difficult for meto quantify,so I think verticalvibrationsaretheclosestthere
butbasicallyit is moreof a longitudinalodditythatis veryverysubtle.

13. Good/badfeatures.No specialcontroltechniqueswereused.It wasverygood. Good
lateral-directionalresponse,goodverticalresponseexceptfor in theflare occasionallyit just
felt a little oddbutexcellentflight directortrackingandcontrol,glideslopecontrolfelt good
andaveryniceconfigurationall thewayaround.

Exposure15

DATE : 05NOV97
PILOT: B
TASK : All
CARD: Questionnaire

Exposurefifteenthisapilot commentcardextendedquestionnaire:

Questionnumberone,adequacyof Roll ControlPowerwassatisfactory.

Ability to Controlandtrackwasactuallyeasy.Bothflight pathandbankangle.

Predictabilityof pilot responsewassatisfactory,pitchandroll.

PIO tendenciesin Pitch or Roll? GuessI didn't notice any specific PIO tendencies,
answer'sno.

Questionfive,responsecharacteristicsof pitch androll inceptorandrudderpedalsif used.
Didn't usetherudderpedalsthatmuch.
Forceanddisplacementwas,I thinkprobablydesirable.
Pitchandroll sensitivityseemedsatisfactory.
Theharmonywassatisfactory.

Any problemsinpitchandroll duringglideslopetrackingandcapture?No.

Any problemsinpitchandroll duringoffset corrections?I hada little troublespottingthe
touchdown. Fromfinessingthetouchdownsinkrateanddistancethere. So,I guessI did
havesomeproblemgettingin thedesiredrange.

Any problemsin pitch and roll during flight director tracking? No, we got desired
performancethere. Of course,thereagainthe reversalof bank angleswereusuallywere
wherewe lost thetarget.Getsmoredesignof thetestthenanythingelse.

Any problemsduring flareandtouchdown?No, trying to balancethe sink rate and float
wasslightly difficult. Sincewe didn't get desiredperformanceeverytime,got adequate
usually.

Approachvs.Landing,I'd saythelandingwasmoredifficult wherethehigh gaintaskwas
required. Especially,fine finessingthe sink ratebelow ten feet Or in the areaof below
twentyfeet.

Effectsof windturbulence,theyseemedto beminimal.
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Wereproblemsnotedquestions6 through11. Primaryresult of verticalvibrations,lateral
vibrations...Okay,actually ... the problemsnotedwerenot a result of any vibrations -
Strictlypilot judgmentandthefinecontrolthatyouhaveandtheinertiaonlanding.

Summaryof thegoodandbadbenefits.Certainlythe structuraldampingseemsto bequite
reasonable. There's no specialtechniquesrequiredfor this configuration,other than
following,closely,theflarecue

Exposure19

DATE: 13Nov97
PILOT: C
TASK: All
CARD: Questionnaire

Okay, roll controlpower,you cancirclebetweendesirableand satisfactory. Ability to
controlandtrackflight path. Relatively...Let's seethis isbasedonjust thelast task,is that
correct? Okay,flight pathcontrolis easy.Bankanglecontrolis fair. Okay, let's backup
then, it's the configurationas a whole. Roll control power, betweendesirableand
satisfactory.

Flightpathbetweeneasyandfair.
Bankanglebetweeneasyandfair.

Predictabilityandpitchis desirable.
Roll isbetweendesirableandsatisfactory.

NoPIO tendencies.

Numberfive, forceanddisplacementcharacteristics,all threeof theseyoucancirclebetween
desirableandsatisfactory.

Noproblemsin pitchorroll duringloc(alizer)orglideslopecapture.

Noproblemsin pitchorroll duringtheoffsetcorrections.

Noproblemsinpitch. Smallproblemin roll during flight directortracking. Justa littlebit
sluggishin gettingtheslewratesestablished.

Flareandtouchdownwasa little challengingasit normallyis with sink ratecontroland a
smalltendencyto float.

Thelandingwasmoredifficult thentheapproachandthat's just the issueof tradingsink
ratevs.longitudinaldistance.

I didn'tnoticeanyeffectsof windandturbulenceatall.

Theproblemsnotedwerearesultof neitherverticalor lateralvibrations.
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In summarythis is thebaselineconfiguration. For all practicalpurposesfrom whatI can
see. No majorproblemsexceptmaybea smallproblemwith sink ratecontrol down low.
Thatconcludesmycomments.

Exposure14

DATE:18Nov97
PILOT: D
TASK:All Three
CARD: CommentCard

Okay, adequacyof roll controlpower?ThatdependedonwhatI wasdoingof course. For
all thesmallthingsfor the initial ILS andso on. It wasfine. I'd giveit desirable but I
woulddrop it down to only satisfactoryfor the offset landingand for the up and away
maneuveringsatisfactory.So if I hadto giveoneoverall,I wouldsaysatisfactoryfor that
one.

Ability to controlandtrackthe flight path. Strictly flight path werenot talking aboutthe
landingpart in that. Flightpath,we're talking up and awayon the approachor areyou
talkingabouttheflare. Not theflare.(In total,you canlump themtogether).That's gonna
be tough. If it wouldn't havebeenfor thoselong and hard landingsit wouldhavebeen
easy. I guessI'll haveto gowith fair dueto landing. Themostimportantthing thatwe're
doinghere. So,in pitch I'd sayfair. In bankangle,I'll giveit easy. Theonly thing is in
theoffset. I wasalmostagainstthestopandI really didn't havethefight feel thatI'd like.
Probablygocloserto easy. As far asability to get to anyof the small onesand stop it
whereI wantedto, for surewaseasy.SoI guessI'll stickwith that. It's hardto do arating
thatgoesacrossthreetasksthatareeverywherefrom aggressiveto fairly subtle. I'll stick
with that,fair andeasyonthose.

Predictability,responseto inputs?In pitch,satisfactoryandroll, satisfactory.I justcan't go
withdesirableasfar asgettingwhatI wanted,rolling outwhenI wanted.

WherethereanyPIOtendenciesin pitchorroll? No, in neitherone.

Responsecharacteristics,inceptorrudderpedals.
Forceanddisplacement.I don'thaveanyproblemwith those. I canfeel someof thedetent
andall that,but I don't think thatthatcausedmeanyproblems. So,I'd saydesirableon
that.
Pitchandroll sensitivity. I'd haveto drop it downto satisfactorydueto theroll sensitivity
onthatone.
Pitch androll harmony,thatwasdesirable.( Did youusetherudderpedalsatall?) No, no,
atleastnotintentionally.

Any problemsin pitchorroll duringglideslopeor localizer,trackingandcapture?No, just
throughthecaptureit felt fine.

Any problemsduringoffsetcorrections?Duringthecorrectionitself is theroll. Obviously
it's abig airplane,youcan'troll it realfast. There'salimit tohow muchyoucanget. So,it
certainlywasno largeproblem.It mighthavebeenaminorproblemin theroll asfar asthe
offsetcorrection.
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Pitchandroll duringa flight directortracking. That's aratheraggressiveroll task. Yes,I
just couldn'tgetit to gofastenoughto track. Especiallyonceyougetoff it's hardto get it
back. Onceyougetbehindthemotionit's prettytoughto getback. That'sprimarily a roll
problemthatI had.

During flareandtouchdown,line-upwaseasyenough. Givenall that,sink ratecontrol is
whereI hadsomedifficulty. Tendedtobeonly adequateon thetouchdowns.Tendencyto
float,no morethannormal. I didn't alwaysdo thethrottlethesameway. If I left it on a
little longer,naturallyit floated. But asfar asproblemsgo, the biggestproblem,I'd say,
wasthesinkratecontrol. Thattiesintowheredowntherunwayit's touchingof course.

Approachvs.Landing.Thelandingwasharderfor thereasonsI said. Trying to get it to
touchdownsmoothlywastough. The only way I wasgonnaget in thebox, I wouldhave
touchdownevenharder.So,I'd saythelandingwasmoredifficult.

Effectof wind andturbulence,almostnegligible. I meanI canfeel it but it wasn'tcausing
problemsof anytypethatI couldsee.

Problemsnotedin six throughelevenandresult of. They weren't vibrations. Neither.
Theyweren'tavibrationproblemat all.

Good and bad features. One thing in special,it's not a real control techniquebut one
techniqueI wasusing wasstartinga little bit low on the glideslopeso I had less of a
correctionto makein theflare. That'skind of aspecialtechnique.I'm notholdingthe stick
verytightlyonpurposebecausesomeof thesedocauseproblems.I tendto backout to get
betterperformanceout of it. Thatcarriedover to this one to. I just held the stick very
lightly. As far asgoodfeatures,mostof thedisplaysarea goodfeaturein my mind. They
areveryhelpful in gettingthroughthemajorityof things.Badfeatureonthis particularone,
I wouldsayis roll control. I don'thaveenoughroll powerthereto performall thetasksthe
wayI wouldlike to. If thosearelegitimatetasksthanit needsmoreroll power to do them.
Eventhoughin most of themI wasgettingsomedesiredperformance. I just had the
feelingthatit reallydidn't quitehaveenoughroll power.

Exposure4

PilotCommentCard
DATE: 03Dec97
PILOT: E

Forthequestionnaire:

Adequacyof Roll ControlPower? I wouldsay it is somewherebetweensatisfactoryand
desirable.I knowyouguysareprobablylookingfor aclearcut ... Now this is for all three
tasks,right? I wouldprobablygo with satisfactory. I guess... for the tasksthat we are
doing I wouldn't actually mind it beinga httlebit crisper,I guess. Although,I think its
verygoodcomparedto alot of currenttransportstoday. It's just thetasksthatwearedoing
dorequirepreciseandfairly timely inputsandso,I guessI wouldprobablybe somewhere
betweensatisfactoryanddesirable.Pickingoneif I had to pick one ...I would probably
picksatisfactoryjustbecauseof ourparticulartasksandmy particulartastes.I would like it
tohavealittlebit morecrispness.

Ability to ControlandTrackFlightPathandBankAngle? I wouldprobablygoeasy,easy.
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Predictabilityof Responseto Pilot Inputs in pitchandroll? I think pitch is probablyjust
slightly morepredictablethan roll is for me and I'd probably go with satisfactoryand
satisfactory. Again, I tend to be somewherebetweensatisfactoryand desirable. But
basicallythesamecomment,Although,I do think thatpitch is a little bit morepredictable
andalittlebit moreresponsiblethantheroll is.

I didn't seeany tendencyto PIOfor numberfour.

Responsecharacteristicsof thePitch/RollInceptorRudderPedals-- indicateif used? I'm
usinglittle or no...probablyno inputon therudder.
I guessforce and displacementcharacteristics...Iwould probablysay they aredesirable.
PitchandRoll Sensitivity?I wouldprobablysaythis wassatisfactoryjust becauseI would
like tobejusta little morecrisper,particularlyin roll. Although,like I said,I think it is very
goodandI wouldprobablybebetweensatisfactoryanddesirableon that.
PitchandRoll Harmony?ActuallyI think it is fairly goodif anythingI wouldbring up the
roll just a little bit. Again, I would probably be somewherebetweendesirableand
satisfactoryif we weredoing it betweenratings. Harmonyis actuallyprettygood,I guess
I'm goingto gosatisfactoryon that,although,it's realcloseto beingdesirable.

Any problemsin pitch or roll duringGlideslopeor Localizertracking/capture?No, and I
think thegainsandthesensitivityandeverythingarefine for thattask.

Any problemsin pitchor roll duringoffsetcorrections?I think thatoneis adisplayissue.I
think it is harderfor me...nothavinga noseout there in front of me and at least if I
understandit fight to flight pathvectorbeingafunctionof wheretheCG is going. Rolling
outandkind of trackingdownthecenterline is not aseasyfor meto seeasit is in some
airplanes.ParticularlyanairplanewhereI haveanoseout in frontof methat I cansee. As
far asactualcontrolability againthebiggestthing I can say is I would like a little more
crispnessin roll. SometimeswhenI bringthestickup,or whenI goandtry to stoparoll or
setthebankangleprecisely,it's not aspredictableasI would like. It kind of coaststo a
stop. Again,I don'tknow if that's really...if thegainswereprobablysetpretty goodfor a
transporttype airplanecomparedto the transportout there. For theseparticular tasks,
especiallytheoffset,a littlebit morecrispnesswouldsuitme.

Any problemsin pitch or roll duringflight directortracking? I think I wouldjust mirror
thesamecommentsI madefor numberseven.Again,it's adisplayissuefor theroll. Like I
talkedaboutin thepast,it's kind of asecondorder...kind of responsein thatI haveto look
at therateof theflight directormoving left or fight to determinethe closurein the bank
angle. I alsothink therewasa little bit of a lag betweenthedesiredbank anglesonceyou
attainit andtheflight directoractuallyzeroingout. At least,thatis my perception,I don't
knowif that's trueor not.

Any problemsduringFlareandTouchdown?Big learningcurvetoday,insteadof trying to
correctthisrapidly to theglidepathwhichI wouldovercorrectin thepast. I tried to tame
thatdownalittlebit todayandI think thathelpsperformancewise a lot andI havealready
talkedaboutthe lineup. The Flare cuesare real helpful in stoppinga tendencyfrom
floating. Thedisplay,becauseof wheretheflarecuegoesor wherethehorizon line is and
that,I'm not surethateverything.... I guessfor theseparticulartasksI tend to disregard
partsof thedisplaythatI probablywouldn't do if I wasflying the airplaneon an overall
mission,day-in and day-out. Evenin the landingtasksso, anywaythat's somethingto
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think about...aboutthedisplay. Thetendencyto float is cut downdrasticallyby the flare
cue,that'sveryhelpful.

Approachversuslanding- which is more difficult and why? The landing,I guessit
dependsonwhereyou stoptheapproach.On the offset landingtask,I personallywould
recommendstartingthelandingphaseat 250 feet becauseI think that below 50 feet and
above50 feet areeffectedso muchby the offset maneuver.GenerallyI would say the
LandingTaskbecauseit requiresahighergainto do.

Effectsof Wind andTurbulence?I really sawlittle, I don't think wehaveanycrosswinds
onanythingthatwehavedoneon this. I really couldnot seemuchturbulenceat all in this
particularmodelandI thinkit hadnegligibleeffects.

Weretheproblemsnotedin questions6-11(if any)primarily aresultof Vertical Vibrations
- LateralVibrations- Both - Neither- Can't Specify? I guessI would probablygo with
neither,againmaybeI'm missingsomethingherebut I did notreally seethatmuchof an
effectof vibration.

Summary- Good/BadFeatures.Any specialcontroltechniquesrequired? Again,I think I
prettymuchcoveredthis but theonly thing I'd really like to seeis a little bit crisperroll
controlandI think theflight directorfor theflight directortrackingtestcouldbe a littlebit
... I think you aregoing to seea skewingtowardsbetterpitch performanceversusroll
performancein that,simplybecauseof theflight directormakeup.

Exposure5

DATE: 09Dec97
PILOT: F
TASK: All three
CARD: Questionnaire

And just for therecord,my interpretationis that wedidn't haveany flexiblebody effects
thattime.It wasarigid bodyairplane.

And roll controlpoweris desirable.

Ability to controlandtrackflightpathiseasy.
Bankangleis easy.

Predictabilityof responseto pilot inputsin pitch?Desirable.
Roll?Desirable.

WerethereanyPIO tendenciesin pitchor roll?No.

Responsecharacteristicsof the pitch/roll inceptorand rudder pedals:This card looks
familiar.
Forceanddisplacementcharacteristics?So let's do thepitch/roll inceptorfirst, force and
displacementcharacteristicsaredesirable.Sensitivityis desirable.Pitchandroll harmony?I
thinktheforceanddisplacementcharacteristicsmadebejust a little bit light. So it's kind of
desirableto satisfactory.Let's notmakeit desirable.
Sensitivityis desirable.
Pitchroll harmony,prettygood.Let's giveit adesirable.
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RudderpedalsarenotusedsoI will notgiveyouanyratingsthere.
On to itemnumbersix. I think the only thing that wassignificanttherewas,I think the
forcesarejust a little bit light on thecontrollerfor suchabig airplane.

Any problemsin pitch or roll duringglideslopeor localizertracking?Pitchandroll ... no,
notduringthecaptureturn.No.

Any problemsin pitch or roll during theoffset corrections?Not really, no. The problems
I'm havingarenot associatedwith thecontrolsystemtoo much.It's just figuring out what
to do.

Any problemsin pitch or roll duringflight director tracking?Yeah,the bandpasson the
lateraltaskis just alittle bit highto keepupwithsometimessothat I tendto pop out on the
edgeof thesmallcircleoccasionally.

Any problemsduringflareandtouchdown?
Runwaylineup,yesontheoffsets.
Sink ratecontrolandtendencyto float? I still havea big problemasmostpeopleseemto
with tradingthesetwo off. Thesink ratecontrolandthe longitudinaltouchdowndistance,
althoughit lookslike I gotsinkratecontrolprettygoodtoday.

Approachversuslanding?And the approachis the most difficult for the offset task
otherwisethelandingis themostdifficult. I guesstheway to summarizethatis if theILS
trackingis easy,theoffsetapproachis verydifficult andthelandingis kind of next in order
of difficulty.

Effectsof windsandturbulence?Not mucheffectwith thisconfiguration.

Weretheproblemsnotedin questionssix througheleven?Hey this is a newoneisn't it?
Noof coursetherewerenovibrationssonoproblems.Neither.

Summary,goodbad features.Any specialcontrol techniquesrequired?Yeahgood bad
features,goodfeaturesis, thecontrolsystemis reallygettingprettygoodnow.Bad features
I thinkherearethedifficulty of theoffsetlandingtask.Thepoor visualcues,or semi poor
visualcues,makingit just a tittle bit hardto timethetouchdown.I think if we had better
visualcuesit wouldhelponthetouchdowns.Any specialcontroltechniquesrequired?Yeah,
theoffsetlandingreally requires,it iskind of aprecognitivetypemaneuver.Youhaveto do
severalof themjust twofigureoutwhatit takesto do it. And you reallyhaveto concentrate
onthelineup,atleastI do.
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Pilot Comment Cards, Configuration 20

Exposure 1

DATE: 20Oct97
PILOT: A
TASK: All three

CARD: Questionnaire

This will be the comment card for exposure one for the entire sequence of tasks.

Adequacy of roll control power, desirable there were no problems there. It responded well
and did great. No rate limiting or control saturation.

Ability to control and track flight path, easy.
Bank angle, easy.

Predictability to respond to pilot inputs in pitch, desirable except in the flare where we know
we have some unpredictable responses.
And roll, desirable, no problems them.

Were there any PIO tendencies in pitch and roll? No.

Response characteristics of the pitch-roll inceptor and rudder pedals? I didn't use the
rudder pedals. Actually I did use them slightly on the off-set landing but not enough to
make a comment on them.

Force-displacement characteristics? Desirable.
Pitch-roll sensitivity? Desirable, no problems there.
Pitch-roll harmony? Disable also. Good harmony, everything is working very well.

Any problems in pitch or roll during glide-slope or localizer tracking capture? None at all.

Any problems with pitch or roll during off-set correction? None there either.

Any problem in pitch or roll during flight director tracking? I tended to over control the
lateral axis, basically when the lateral task.., or when I went rapidly from a longitudinal to a
lateral task in flight director tracking, I did tend to over-control the bank angle and it seemed
to me that at times I would have liked a more responsive roll axis capability. However I was
fairly aggressive on this one with no problems. I didn't have any fear of stopping the
motion base or having any ASE problems that would effect it. So I really can't say that
there were any ASE problems with this at all. It is just part of the task, I think, sometimes
the roll changes, the lateral changes, came very quickly and with a large aircraft with all the
inertias involved and all, it just didn't seem to move around as well as you would like it to.
But I did have more of a problem in roll than pitch in these flight director tracking tasks.

Number nine. Any problems during flare and touchdown? I did have a tendency to float
on the off-set approach. There are just a lot of corrections going in there and you have to
take them all out at the end at about inside fifty feet above the ground. If you don't get
everything out, you tend to float a little bit. No real problems with line-up even on the off-
set one. I did get outside the desired box once on the off-set but in general, not a problem.
And certainly it was very fight control on the straight-in approaches. Sink rate control has
worked out fine today. The flare cue has really helped. I think the highest sink rate I've
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hadtodaywasfour feetpersecond. So basically,the flareis still unpredictablebecauseof
DynamicGround Effects. I did float a tittle bit on the off-set approachand otherwise
everythingis normalandbasicallyI cannotattributeanyof that to ASE effects. This is all
justbasicREFHeffects.

Approachversuslanding? The landingis more difficult for a wholehost of reasons
includinglack of predictabilityin theflare. Theflarecuedoeshelp a lot but still it does
(not) seemto be quite as predictableas we would like. It is just a harder task and
approachesprettymuchwith thegamma-dot-vis anon-issue.

Effectsof wind turbulence?Nothingto ... theturbulencedid slightly seemto excitea very
verytiny ASEmodeon thatexposureonebut nothingto really be alarmedby. Nothing to
causeanyproblems.

Theproblemsnotedin questions6 to 11wereprimarily theresultof ... no problemnoted
hadanythingto dowith verticalvibrationsor lateralvibrations. So therewereno problems
with vibrations.It wasjust basicallyREFHproblems.

Summarizegood-badfeaturesorspecialcontroltechniques?No specialcontroltechniques.
I wasveryaggressive,had no fearaboutbeingaggressiveandit waspretty mucha non-
issueall thewayaroundasfar astheASE effects.

Exposure18

DATE : 05NOV97
PILOT: B
TASK : All
CARD: Questionnaire

Okay,this isexposureeighteenyousaid?Thisis thedetailquestionnaire:

Adequacyof roll power,it's satisfactory.

Ability to controlandtrackflight pathangle,flight pathandbank angleareeasyI would
say.

Predictabilityof pilot inputsis satisfactoryin pitchandroll.

WerethereanyPIOtendencies?No. Neitherin pitchorroll.

Responsecharacteristic,pitchandroll inceptorandrudderpedals.
much.
Forceanddisplacementcharacteristicsweresatisfactory.
Pitchandroll satisfactory.
Pitchandroll harmonysatisfactory.

Didn't userudderpedal

Any problemin thepitchandroll duringtheglideslopetrackingandcapture?No.

Problemswith pitchandroll duringoffset corrections?Justa slight amountof inability to
finessethetouchdownpreciselyatsinkrateanddistance.Anyproblems,otherthanthat,no
problems.
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Any problemsduringflight directortracking?Well thestartandstopof theroll component
on thetrackingwasquitedifficult becausethecueswerea little lateon that. It took full
deflectiontokeepit in thesmallcircle.

Any problemswith flareandtouchdown?
Line-up,sinkrate,tendencyto float. Thereweresomeminor problemsthatkeptus out of
thedesirablerange. In pitch, I think to someextent,it mayhavebeenjust a tentativeness
problembut thefine tuningof pitchin thelastpartof thefloatwasslightlydifficult.

Approachvs. Landing,I'd say approachis quite easywhile the landingis a little more
difficult. That is becauseyou're in a highergain modeand responsesare not exactly,
there'sa lot of inertia... Theresponseis notrealprecise.

Effectsof wind andturbulencewereprettymild or almostnegligible. Did producesome
reactionbut it wasminor.

The problemsnoted in 6 through 11, the result of vertical vibrations? No, Lateral
vibrations?No. Both?No. Neither? I'd say neitherand theproblemsarebasic flare
capabilityfor theairplane.I think maybethere'ssomefine tuningthatcouldbedonewith
thegammalaw. Or somelaw changesto improvetheflare. Preciseness.

In summary,goodandbadfeatures?Dampingwasgoodandno specialcontroltechniques
werereallyrequired.Endof Comments.

Exposure3

DATE: 12Nov97
PILOT: C
TASK: All three
CARD: Questionnaire

Okay,pilot's C,pilot C exposurethree.

Roll controlpoweris satisfactory.It's hard,I know I'm notreally ... whatI'm responding
to hereisreallyroll control,not roll controlpowerbecauseI neverdid go to thestopon roll
control. So,I don't reallyknow whatroll controlpowerwas. But roll controlin general
I'm gonnasaywassatisfactory.I caughtmyselfoscillatingbackandforth,overcontrolling
occasionally. Minor deficiency,nothing that would bump you out of levelone but that
basicallyresultedto someextentin thethree.

Flightpathcontrol,let's call it easyto fair.
Bankanglecontrolis fair.
Predictabilityinpitch, betweendesirableandsat.
Roll satisfactory.

NoPIOtendencieson thisconfiguration.

Force and displacementcharacteristicsfor the inceptor,I did use the rudder pedals
occasionally.Call it desirable,I didn't haveanyproblemswith thatat all. It's kind of hard
to isolatethis from controlbut I didn't find theforcesobjectionableor anyhystorisis or
friction,or anythinglike that. Solet's call it desirable.
Pitchandroll sensitivitydesirable.
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Pitchandroll harmonydesirable.Noproblemswith thisatall.

Nomajorproblemsin pitch/rollduringglideslopeor localizertrackingor capture.

Nomajorproblemsinpitchor roll during...Oh,hangon. No inordinateproblems.

Thereareproblemsin pitch androll during theoffset correctionsjust dueto thenatureof
the maneuver. Now the predominateproblem is lateral and it's controlling lineup.
Longitudinalis aminorproblembut lateralit's atoughtask.

Noproblemsin pitchorroll duringflight directortracking.

Flareandtouchdownispredominatelylongitudinallydriven. The issuehereis a tendency
to float. To controlsink ratewith respectto that. WhereI'm correctingfor distance,it's
typicallycorrectingfor aperceivedlong distance.To whereI'm trying to setthe airplane
downto preventit from floating. Sothereis atendencyto float.
Lineupis aproblemprior to theflarenormallyin thisconfigurationthatis.

Which is moredifficult dependson the task in termsof approachand landing? In the
straightin taskthelandingis moredifficult thanthe approach.In theoffset approach,the
approachportionis slightlymoredifficult thanthelanding.

Winds and turbulencetendedto, I think, exacerbatethat backgroundoscillation. So it
didn't effecttheprecision,I don't think,of thetask,awholelot.

I don't think thatanyof theproblemsI notedin 6-11 werereallyasaresult of oscillations.
I think theoscillationseffectedmy perceptionof ride qualityandnot thedifficulty in control
or thework loadassociatedwith thatcontrol. I felt like thevibrationswereisolatedin terms
of theirissueandtheir effectontheoverallacceptabilityof theconfiguration.

In summary,I think we're looking from a controlstandpointat verycloseto thebaseline
airplane. And from a perceptionstandpointa slightly degradedconfigurationbasedon
thosevibrations.And thatconcludesit.

Thisconcludesthecommentsfor PilotConNovember10th.

Exposure15

DATE:18Nov97
PILOT: D
TASK:All Three
CARD: CommentCard

Adequacyof roll controlpower? with theexceptionof theonetaskandtheup andaway,it
wouldcertainlybesatisfactory.Borderlineunsatisfactoryontheonepassthat I hadup and
away.Theothertwoweresatisfactory.Soif I haveto giveonerating,satisfactoryit is.

Ability tocontrolandtrackflight path? I'd sayfair. Bankanglefor theoffsetandtheup
andaway?I guessin orderto givethatadecentratingI'd haveto sayfair on thatalso.

Predictabilityof responseto pilotsinputin pitch?satisfactory,androll? satisfactory.Again
I've got to giveoneratingacrossthree,realbig differenttasks,it's difficult.
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Any PIO tendencies? I didn't see any in either one, so no.

Response characteristics? Well that's gonna stay pretty much the same.
Force and displacement characteristics? I don't know, they're fine. They're desirable as
far as I'm concerned.

Roll sensitivity? Well, kind of gets into the power and the sensitivity areas as to which one
was causing me the trouble but certainly at least satisfactory.
The harmony was desirable.

Any problems in pitch or roll during glideslope/localizer tracking? No.

Any problems during offset corrections? Rolls a little sluggish would be the only problem.
Other than that, no.

Flight director, same comments. Pitch was fine, roll was a little sluggish and if you let it get
too far away it's a lot sluggish. Some of that I just felt that it wasn't coming as fast as I
would have liked is the problem. As far as translating, getting it back left and right to the
target.

Any problems during flare and touchdown line-up? No, not really. Sink rate control,
actually it was better on this. I was always long and tendency to float isn't any worse than
any others that I've seen. There might be a little tendency to float on that. I don't know
how else to explain being a little bit long.

Approach vs. Landing? Again, the landing was harder than the approach.

Effects of wind and turbulence? Practically zilch. I could see a little more turbulence. A
little sharper reactions to the turbulence on this one but it was still very minor.

Problems noted/result of? Well, they weren't a problem with that and I'd say neither.

Good and bad features are about the same as the ones before. Didn't use anything special
on this control technique that I didn't, in the other one. If anything I was getting better
touchdowns. The thing that comes to mind first off is the roll response as far as the bad
feature. Good feature, I like the displays and the control laws in general, I think, work very
well for airplane of this size. I wouldn't want it for a little airplane but for a big airplane I'm
pretty happy with it.

Exposure 12

Pilot Comment Card
DATE: 03Dec97
PILOT: E

Adequacy of roll control power? I guess the same general comment that I had before, I
would probably be somewhere between desirable and satisfactory. I would not mind it being
a tittle bit crisper and I'm going to go with satisfactory but this was probably one of the
better configurations and predictability in roll was a lot better this time I thought, than some
of the other configurations that we have flown.
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Ability to controlandtrackflightpath?I think iseasyto fair. I wouldprobablygo with fair
therejust becauseof thesplits thatweseeat timesand I think flight pathandthe landing
taskwasalittle bit harderto dealwith in thebankanglestuff.Trackingabankangle,onceI
hadestablishedit, trackingit, I think,wasactuallyprettygoodandI probablywouldreally
bebetweeneasyandfair but I'm goingto goaheadandsayit's easythis time.I thoughtit
waseasieroncethebankanglewasestablished.I realizedthatmostof thetime you could
just let go but asfar asreally trying to tracka fine bankangle,this wasone of the better
configurationsthatI haveflown for makingreal small,fine inputs,comparativeto someof
theotherconfigurations.

Predictabilityof responseto pilot inputs in pitch? I think probably, I am going to say
satisfactorythere.AgainI probablywouldbeclosebetweendesirableandsatisfactory.

Theroll, I wouldbeevencloserto desirablebut I amstill goingto... predictability,actuallyI
amgoingto saydesirablein roll. And almostdesirablein pitch but if I haveto pick oneor
theother,I wouldprobablysaysatisfactory.

PIOtendencies?No.

Numberfive. Responsecharacteristicsof thepilot roll inceptorandrudderpedals:I didn't
reallyusetherudderpedalsin anyof thetasks.I mighthaveusedthemjust a little bit on the
offsettask,I don't remember.But almostnone,it wasjustsqueezingit a little bit eitherfight
afteror justbeforetouchdownandI didn't seeanyproblemthere.

Forceanddisplacementcharacteristics?I think arebetweendesirableand satisfactory.I
guessI wouldprobablysaydesirable.

Pitchandroll sensitivity? I would probablybe betweendesirableand satisfactorybut I
wouldprobablygowith satisfactory.Againjust apersonalpreference,I would kind of like
theroll to bea little bit more responsivealthoughfor a big airplaneit really rolls quite
nicely.
Pitchandroll harmony?I think isdesirable.

Any problemsin pitch or roll duringglideslopeor localizertracking/ capture? No except
for the noted gamma splits that we saw and that's just a little bit distracting. It really didn't
effect the tracking task.., well, it does because you have to make a few additional inputs but
it really not a big deal at all.

Number seven. Any problems in pitch or roll during the offset correction? Yeah, that is a
pretty good task for an airplane this size. I think probably the biggest thing I would say that
in pitch, I did have problems making my touchdown point and so it could be a function of
me being tired. It could be a function of predictability a tittle bit but as far as predictability
goes for all the configurations that we have flown, I think this is one of the better ones.

Problems with pitch or roll during flight director tracking? Actually, again, I think this is one
of the better configurations for that. You know, particularly I thought the roll was better than
a lot of the other configurations that we have flown.

Problems during flare and touchdown?
Runway lineup, sink rate control, tendency to float. Just what I have noted before, I was
having a tittle bit of a problem either floating or touching down hard to try to get into the
box longitudinally down the runway.
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Approachversuslanding,whichwasmoredifficult?Thelandingis.

Effectsof wind / turbulence? I guess we had mild turbulence or light turbulence, however
you want to say it. I don't think we had any crosswinds. I think it had negligible or minimal
effect on this configuration.

Were the problems noted in six through eleven primarily a result of: vertical vibrations,
lateral vibrations, both, neither, can't specify. Let's see. I really wouldn't attribute much if
anything to the vibration. Like I said, I noted that httle bit of ringing, what I would
characterize as ringing, with the abrupt control inputs and that was a little bit distracting but I
don't think it's a real big deal.

Summary--good / bad features. Any special control techniques required? And I think we
pretty much covered everything in one through twelve as we get wrapped up in thirteen
there. Like I said, it's just a qualitative impression, it's towards the end of the day but I kind
of thought this was one of the better configurations that we've seen.

Exposure 18

DATE: 10Dec97
PILOT: F
TASK: All three

CARD: Questionnaire

Adequacy of roll control power? Is desirable.

Ability to control tract flight path is easy.
Bank angle is easy / fair.

Predictability of response to pilot inputs in pitch? Is desirable.
Roll? Is desirable / satisfactory.

Were there any PIO tendencies in pitch or roll? I think no.

Response characteristics of the pitch / roll, I didn't use the rudder pedals:
Force and displacement characteristics are slightly light so you can give it desirable /
satisfactory.
Pitch and roll sensitivity are desirable.
Pitch / roll harmony is desirable.

Any problems in pitch or roll during glideslope for localizer tracking or capture? No.

Any problems in pitch or roll during the offset corrections? No.

Any problems in pitch or roll during flight director tracking? No.

Any problems during flare and touchdown? Yes I'm having the old problem of getting the
X and the H dot in.

And no problems with the runway line up, I'm getting that task down pretty good.
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Approachversuslanding--whichwasthemoredifficult? The ... you know it's kind of a
tossup.Theoffsettaskisprobablythemostdifficult.

Effectsof wind andturbulence?Are notabig effectthistime.

Weretheproblemsnotedin questionssix througheleven primarily a result of: yeah,I
reallydidn't haveanyproblemsin six througheleven.

Summary--prettynicebasiccontrolsystemon theairplane.And on this onethestructural
modesweren'ttoobad.Specialcontroltechniquesrequired?Yeah,thatoffset task,it really
requiresalot of feedforwardin learningandI think that's aboutit.
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Pilot Comment Cards, Configuration 02

Exposure 19
DATE: 22Oct97
PILOT: A
TASK: All three

CARD: Questionnaire, Pilot Comment Card.

Adequacy of roll control power? Desirable.

Ability to control and track flight path? Was fair based on the ASE responses.
Bank angle? Again fair based on the ASE excited -ASE modes.

Predictability of response to pilot inputs in pitch? Satisfactory, basically I can't say
desirable because at times, if you excited the pitch mode, I would not have total predictability
of exactly how much of an amplitude in pitch response I was going to get and similar in
roll. So for roll we'll say satisfactory also.

PIO tendencies in pitch or roll? I didn't couple this time, I didn't notice any PIO
tendencies. The frequency of the ASE motions were such that they just didn't couple with
me and based on my very very moderate inputs. I was very very easy and smooth on the
control inputs.

5. Response characteristics of the pitch/roll inceptor and rudder pedals:
Force displacement characteristics? Okay for the force and displacement characteristics.
I'm trying to see what they are really getting at in this question. I guess desirable. The
force and displacement characteristics seemed fine to me, I had no problems.
Pitch and roll sensitivity? It typically was ASE motions -it was appropriate sensitivity. If
you add the ASE motions, if I did any kind of an abrupt input, I got a very very adverse
response -large amplitude, lightly damped and the frequency was very annoying. So, I
guess the pitch and roll are both sensitive to ASE problems.
Pitch/Roll Harmony? The harmony actually was okay because for one thing the harmony
on the basic airplane is pretty good and the ASE harmony wasn't bad either. Both
longitudinal and lateral axis had the same large amplitude, lightly damped motions to them
and I do notice that. I would say pitch/roll sensitivity including the ASE effects and
pitch/roll harmony is desirable.

Any problems in pitch or roll during glideslope or localizer tracking/capture? Not really,
other than the fact that you're getting constantly bounced around with really obnoxious
motions there. Still I met the desired criteria although it was the worst approach ratings I
gave which were four's because of the workload due to all the motions that were both
excited by turbulence and by my inputs.

Any problems in pitch or roll during offset corrections? Mainly I was very very smooth
with those corrections and in the rolling to the center line after the second correction ... I
would correct then a fight turn back to centerline, I did get some ... I hit the beat frequency
in the pitch axis and I did get some kind of high frequency ... I say high frequency -maybe
two Hz, pitch motions that were high enough amplitude to be really noticeable. So that's
the main comments there.

8. Any problems in Pitch or roll during flight director tracking? I was very very smooth. I
accepted errors in order to not excite the motions. I felt like I was really on the edge of
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gettingkickedout of themotionbaseparameters,so I reallydid try to besmoothto avoid
that.

Any problemsduringflareandtouchdown?
Line-up;theonlyproblemtherewasthatwewould get these... turbulencewasjust causing
meto bealot of lateralmotion soit would causethe airplaneto drift right or left. So that
just takeshigherworkload.
Sink rate control; samething if you put in someinput you get some fairly hard, large
amplitudeinputsandthatcaneffectyour sink ratecontroldependingon whereyou arein
thebendingmotion.
Tendencyto float; Not a real tendencyto float, in the offset moreso than the regular
straight-inapproachbut not toomuchmorethantheotherones.

Approachvs.landing?Thelandingsmoredifficult. Why? Becauseof thehighergaintask
especiallytheoffset. Theflare is the high gainmaneuver.Anytimeyou gethigh gainand
yougetabrupthighfrequencyinputs,you aregoing to triggerthesemodes. Theapproach
with theflight controlswehave,is afairlyhandsoff task.

Effectsof wind/turbulence?Yesthelight turbulence,3 feetpersecond,excitedcontinuous
aeroelasticmodesthatwerelargeenoughamplitudeto beveryannoying.

12.Wereproblemsnoteda resultof verticalvibrations?Both. Certainlyin this oneboth
theverticaland lateralvibrationswere aboutequaland aboutas obnoxious. And that's
becauseof longitudinaland lateralaxis both were lightly dampedand high amplitude
motions.

Summary- Good/badfeatures. No good features,all bad features. Special control
techniquesrequired?Without a doubt,youhad to be extremelysmoothandslow on your
inputs.Youhadtokind of anticipateacorrectionandmakea smoothslow input. Youcan
makealargeamplitudeinput but youhaveto do it slowly,you can't do it abruptlyandso
thosearethespecialtechniquesI used.

Exposure9

DATE: 20Oct97
PILOT: B
TASK: All three
CARD: Questionnaire

This is thequestionnairefor exposurenine.

Adequacyof Roll ControlPower. Well thepower is probablysatisfactorybut the result
andoscillationsthatit createsis unacceptable,especiallyin combinationwith flight pathand
combinationwith pitch.

Ability tocontrolandtrackflightpath,isdifficult.
BankAnglecontrolis,well if you're willing to acceptaveryobnoxiousride, it's fair to easy
to controlbank.Actually,let mebackup a littlebit, theability to controlandtrackis not a
problem.It's fairly easyon both flight pathandbank anglebut theassociatedoscillations
thatyougetalongwith thatareveryobnoxious.
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Predictabilityandresponseto pilot inputsinpitch, theoverallpitchchanges,in otherwords
thegeneraldirectionin whichtheairplane'sgoing,canbecontrolledreasonablywell. I'd
call it satisfactorybut,thethrashingof thecockpitis reallyunacceptable.

Any PIO tendenciesin pitchor roll? I guess,I can't saythatthere'sanyPIO tendencies
thatI sawthatwereveryobvious. If you look at thedatayou may seesomeindications,
especiallyin roll of PIOthat weredifficult for meto assess.From my viewpoint I didn't
seeany obviousPIO's but it wasjust a matterof in this case,in this configurationof
backingoff to the point whereyou haveto minimizeyour control inputs. Especiallyin
combinationto separateoutpitchandroll inputssothattheydidn't occursimultaneouslyin
orderto countthemreasonablecockpitmotion.

ResponseCharacteristicsof pitchandroll inceptorsandtherudderpedalsindicateif used,I
reallydidn't usetherudderpedalsall thatmuch,if anyat all.
Forceanddisplacementcharacteristics,theyweresatisfactory.
Pitchandroll sensitivityisprobablysatisfactory.
Pitch and roll harmonywas, I think probably satisfactory. Like I say, the result of
simultaneouspitchandroll werequiteobnoxiousin termsof oscillatorycockpitmotions.

Any problemsin pitchandroll duringglideslopeandlocalizetrackingandcapture,No.

Any problemswithpitchandroll duringoffsetcorrections,yes. Especiallywherepitchand
roll correctionswererequired.Probablytheworstsituationswerewhereyou're reversinga
roll, roll in androll out andpitchchangepitchat the sametime. That's theworstpossible
situation. So I guessthe answerto that questionnumbersevenwas,yes, therewere
problems.

Any problemsin thepitch or roll during flight director tracking(applicable)?Yesthere
were.And thatgoesbackto thesimultaneoususeof pitch androll. We hadtroublewith
this computerbombingout, this motion systembombing off the line. And so complete
evaluationis probablynotpossible.

Any problemsduring flareandtouchdown?Yes,wehadto, I guesstheanswerto that is
yes.
Runwayline-ups,sinkratecontrol,tendencyto float,theamountof controlsusedhad to be,
especiallyhadto beminimizedand sotheaggressivenesshadto beheldback. Youcannot
beveryaggressive.This isalsoacasewherethecomputerwould tendto bomb outearly in
themotionsystem. It's not capablesimulatingwhatwouldhappenwith simultaneoususe
of thecontrols.

Theapproachandlanding,theapproachvs. landing,thefine and quick,and the reversing
controlsespeciallyaileronswasa difficult problemon landing. On approachit's not a
particularproblembecauseof just fine tuningandnot very muchaggressivemaneuvering
wasrequired.

Effectsof wind/turbulence,theytendedtoproduceobjectionablebouncing.

Any problemsnotedin questions6-11?... result ... Were the problemsnoted in 6-11
primarily a resultof verticalvibrations,lateralvibrations,both,neither,can't, well okay. It
wasboth. Problemscamein with vibrationsbeing inducedby control inputs,especially
lateral,butalsovertical.
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Summary,goodandbadfeatures.I don'tknow of anygoodfeatures. Any specialcontrol
techniquesrequired?Yestherearetechniquesrequired.Thatwasthat wehad to,minimum,
separateout the lateralfrom thevertical. In otherwords makea verticalcorrection,wait a
whileandthenmakealateralcorrection.Thatminimizedamountof bouncingbut thatwasa
techniquethatis strictly usedto preventthemotionsystemfrom bombingout. That also
minimizedtheamountof vertical,theamountof cockpitmotion.Madeit a little easierto fly
theairplane.Okay,that'sit, theendof comments.

DATE: 12Nov97
PILOT: C
TASK: All three
CARD: Questionnaire

Exposure6

Nowyouwantthequestionnaire.

Okay themechanicalcontrolsystemcharacteristicsareso muchovercomeby deficiencies
elsewherethatwhatyou'regonnahearis a lot of satisfactories.I can'tcall it desired,"cause
I reallynevergot that. I wasneverableto evaluateit to thatextent. Therealanswerto the
first questionis I don't know,"causeI nevergotthefull lateralcontrol. I'm assumingwhat
I've answeredthisbefore,is assumingby roll controlpoweryou meansensitivity. Yeah,
that'swhatI've assumedin thepast,sothat's satisfactory.

Ability to controlandtrackflight path,difficult, bankangledifficult andthat's becauseof
thevibrations.

Predictabilityandpitch,unsatisfactoryandroll unsatisfactory,andthatagainis becauseof
thevibrations.

TherewerePIO tendenciesin pitch androll. The task wascontinuedwith reducedpilot
gain. I'm evaluatingall threetaskhereright? OkayyoucanputX's in bothbecauseat one
point I abandonedthe task or would haveabandonedthe task. At other points it was
continued.

Responsecharacteristicsof thecontrolinceptorweresatisfactoryacrosstheboard. No real
problemstherebutagain,I thinkall thatwasovercomebyotherevents.

Definite problemsin pitch and roll duringglideslopeor lock trackingand again it was
causedby vibrationsandinadvertentinputsand havingto relax your hold on the control
inceptor.

Thesamething duringoffset corrections.Both pitchandroll problemsgot causedby the
vibrations.

Problemsin pitch and roll during flight directortracking. Samething. Back to back
opposinginputsseemto be theprimaryculprit. If you makea relativelylargeinput that
beingon theorderof aneighthto a quarterstick andthen immediatelyfollow it up by a
correctionin theotherdirection. At aboutthe frequencythat you'd want to do that you
immediatelyexcitetheaxis. That's trueeitherlongitudinallyor lateral-directionally.It's
truelaterallyI didn't try directionalinputsbackto back,didn't needthem. OccasionallyI
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wasmakingrudderinputs. They didn't seemoverlyobjectionablein termsof excitingthe
mode.

Problemsduring flare and touchdown,big time. With line-up, sink rate control, the
tendencyto float wasself imposed.ThereweretimeswhenI wantedto avoida veryhard
touchdown,so I wouldstretchit deliberatelyto do that. So definiteproblemsthere,again
causedby thevibrations.

Theapproachandlandingwereaboutequallydifficult. Anytime thetaskrequiredprecision
or abruptnessin theinputs,I hadproblems.

Turbulenceexcitedthemodesandjustmadeit thatmuchmoredifficult I believe.

Theproblemswereasresultof bothlateralandlongitudinalvibrations.

In summary,this isanunacceptableconfiguration. There'sno wayyou're evenbeginning
to field this for certificationor customeracceptance.Eitherfromthestandpointof thepilots
or thepassengers.Thatconcludesmy comments.

Exposure16

DATE:18Nov97
PILOT: D
TASK:All Three
CARD: CommentCard

Okay,for thegeneralpilot commentcard.

Adequacyof controlpower?Satisfactory.

Ability tocontrolflight path? Fair thattime. In theactuallandingit wasapproachingthe
difficult becauseI wasgettingkind of a heaveright afterI flaredI would thenget a heave
thatwouldthenputmelong. In generalacrosstheboard,I wouldgiveit a fair. Bankangle
control?FairwouldbethebestI coulddoonthat.

Predictabilityresponseinpitch? Nomorethansatisfactoryagaindue to this anomalythatI
saw. Particularlyrightaftertheflareandthatwasbig enoughthat I think would effectthat
one. In roll, again,satisfactorybutdefinitelyneedsomehelpthere.

Were thereany PIO tendenciesin pitch or roll? No I don't think so. I saw some
oscillationsbut I don't think I wascoupledinto them. I think theywereoutsideinfluenced.

Responsecharacteristics?SamethingI thinkwill betruein theonethatI've givenbefore.
Forceanddisplacement?That'sdesirable.
Pitchandroll sensitivitysatisfactory.
Pitchandroll harmonydesirable.

Any problemsinpitch or roll duringglideslopeor localizertrackingandcapture?No, not
that I saw. That wasmorea comfort thing thana precisionproblem. I was just very
uncomfortable,anyroll outsor roll ins if I did themquickly.

241



Offsetcorrections?Yes. Thisonewasprimarilyroll getaoscillationgoing left or right. It
wason theedgeof puttingin someuncommandedinputshere. Involuntaryinputs might
nothave... If it put any in theyweresmallbut it for surewasveryuncomfortableand it
took a lot of concentrationto seethroughthis oscillationandbe ableto concentrateon
puttingtheairplanewhereI wantedit.

Any problemsin pitch or roll flight directortracking? Yeah,this washorrible. It just
exaggerated,especiallythe left fight oscillation, every time I changeddirection or
somethingit would setup anoscillation. Ratherhigherfrequencyoscillationandthatwas
definitelyaproblem.

Flareandtouchdown?Runwayline-up?OtherthantheoscillationthatI washavingto see
throughin orderto line-up,I couldget lined-upeachtime. So theline-up itself wasn't a
hugeproblem. Sinkratecontrol? Thatwasthebig one. Tendedto get this onebig heave
afterI flared. I waskind of surprisedto seeit. Thatwouldalsoleadto a tendencyto float
some.

Approachvs.Landing?Landingagainismoredifficult. As far asprecisiongoesit wasdue
to thekind of, heaveattheend.Yeah,that'sgoodenough.

Effectof wind andturbulence?Very definitely. It wasveryevidentthroughout.OnceI put
an input in (I'd) getanoscillationgoing if theturbulencewasjust fight it would evenbe
worse.Sothatwasdefinitelydegradingelementin these.

Problemsnoted/resultof? Well you gavemeaprimarily there. The one that wasmost
obviousand the one that I wasmostupsetwith was the lateralvibrations. The vertical
wasn'tasmuchavibrationasit wasjust a onetimesort of aheaveat theendafterapitch
input. Theproblemsthatwerenoticedwouldbelateralvibrations.

I didn't seeanythingthatwasparticularlygoodon this onethatI haven'tdiscussedbefore
and no senseof just repeatingthem eachtime. The bad feature was the left-right
oscillation. Fairly high frequency,left/rightoscillationand theheaveafter the flare. Any
specialcontroltechniques?I didn't find anythingthatworkedparticularlywell. Theonly
thingon theroll, andthisis trueof mostof them. I havetokind of blendin any roll inputs.
Startit slowly andbuild it up. As opposed to putting in a quick ....just stay awayfrom
jerky controls. I just knew that wasgoing to drive it bonkers. So kind of a smooth
blendingin of roll controlin particular,wastheonly controltechnique.It wasdifferenton
thatonethenonsomeof theotherones.It's morepronouncedon thisoneI shouldsay.

Exposure17

DATE: 04Dec97
PILOT: E
TASK: All three
CARD: Questionnaire

Oh,I surprisedI'm doinga questionnaireon thisbecausemy recollectionis theothertwo
thatwedid thequestionnaireonwerekind of nicerconfigurations,I guess.

Okay,number1--adequacyof controlpower...I'm going to saysatisfactory.I would like
havemoreroll controlpowerandhavealittlebit crisperroll, but I nevercanturnmy gainup
with allthemotionto reallyrequirethatorwarrantthatwith thisconfiguration.

242



Number2--ability to controlandtrackflight path?Is fair.
Bankangle? I wouldbe fair to difficult on thebankangle. I'm going to go with fair, I
guess,but it's aboutthelowestfair thatI wouldbewilling to give.

Predictabilityof responseto pilot inputs and pitch? I would be, I'm going to say
satisfactory,but it's a low satisfactory,actuallyI'm going to say unsatisfactory. I'm not
surehowmuchI interpretto myselfandhow muchI interpretto the airplanebut I thought
predictabilityin thelandingtaskssufferedalot.
And in roll, I'm going to sayunsatisfactoryalsobecausethepredictabilitynot so muchin
thelandingtask,but in thetrackingtaskreallyshowedup to me. And like I said,I thought
it washardto trackabankanglerealwell.

I didn't seeanyPIOtendencies,sono for numberfour.

Number5--responsecharacteristicsof pitchandroll andsectorinceptorandrudderpedals?
I didn't reallyusetherudderpedalsexceptfor eitherrightattouchdownor fight after touch
down.

Force and displacement characteristics are satisfactory.
Pitch and roll sensitivity is satisfactory.
Pitch and roll harmony is satisfactory. The thing that I would note is that it's satisfactory
only because the motion that's your perturbing in the airframe is ... forces you to reduce
your gain so its good enough, I guess. If you were really trying to fly the precision tasks, I
think my comments I made before, apply but, I don't think you'd ever get to the point
where you could use those gains here.

Number 6--I did not see any problems in pitch or roll during glideslope or localizer capture
except that you do have to reduce your gains a little bit.

Number 7--any problems in pitch or roll during offset corrections? I reduced my gains
during those tasks to try and excite the minimum level of body motion, I guess, that I could,
so I think that's a problem. As far as making the airplane do what I wanted it to do, in the
flare, I didn't think I got what I wanted to and I had to work really hard to get, especially in
the end portion of the flare, to get the airplane to do what I wanted it to do.

Any problems in pitch or roll during the flight director tracking approaches, number 8, and I
think I've already pretty much covered it, if you used the sharp-edged inputs even if they're
pretty small, you tend to excite something. If you were smooth in pitch, you could get the
airplane to respond fairly well as long as you didn't use a sharp-edged input or you didn't
use a large input and roll, it seemed like even in small roll inputs that weren't really that
sharp, would tend to get things excited. So, I had more of a problem in roll during the flight
director tracking task than in pitch.

Number 9--any problems during flare and touchdown? I think we've already discussed
that. Mainly the predictability problem ... the other thing is during the offset approach
exciting the structural modes made it very uncomfortable, made it more difficult to do the
task and just really kind of line everything up and also I had a tendency to reduce my roll
inputs to try to not excite the structural modes and in doing that, I lost a lot of ability to
make last minute corrections or to really fine tune things. I had to try to hit the center line
exactly fight the first time, or on the first attempt.
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Number10--approachversuslanding,which is moredifficult? Thelandingphaseis more
difficult. It's a highergaintaskto beginwith andbecauseit's a highergaintask,I think
there's,you tendto excitethemodesa tittle bit moreandthenalsothepitchpredictability
problembecauseit's ahighergaintaskthatshowsup morein the landingtaskthanit does
in theapproachphase.

Effectsof wind/turbulence?Obviouslytheturbulencecausedtheairframetobouncearound
a lot withoutanypilot input at all andwesawa fair numberof splitsand gammawithout
anycontrolinputsatall.

Number 12--wereproblemsnotedin 6-11 in primary result of verticalvibration,lateral
vibration,both,neither,can't specify? I think we kind of coveredthat ... the structural
modesdo affecttaskperformanceandwekind of talkedaboutit as we wentalong. The
lateralvibrationismoreof abotherto me...I'm lesstolerantto it thanI amin pitch.

13-Summary,good,bad features,specialcontrol techniques? I guessI don't like the
lurchinessof theairplaneandI guessspecialcontrol techniquesarejust the reductionof
pilot gainsandtrying to makeverysmoothinputsandI guessthat'sit.

Exposure11

DATE: 09Dec97
PILOT: F
TASK: All three
CARD: Questionnaire

Okay,exposureelevenpilot commentcard,PilotF:

Adequacyof roll controlpower?It's desirable.

Ability to controlandtractflight path?Iseasy.
Bankangle?Is fairly easy.Thething is notperfectlaterallythat's for sure.It's a littlebit
loosebut I don't think it's really impactingthetaskhere.

Predictabilityof responseto pilot inputsin pitch?Desirable.
Roll?Isdesirableto satisfactory.

Werethereany PIO tendenciesin pitch or roll? Yes.I kept kind of intentionalinduced
couplinginto the longitudinalstructuralmodeson the first evaluation.That was this one
wasn't it? (Yes).Okay thetaskwasabandonedbecausewebombedthesimulator,I could
havejust let goof thestickandcontinued.But webombedthesimulator.

Responsecharacteristicsin thepitch roll inceptor.Wereallydidn't usetherudderpedalsso
it will justbethepitch.
Forceanddisplacementcharacteristics,asI indicatedearlier,area little bit on thelight side.
Let's makedesirableto satisfactory.Sameon theroll.
Thesensitivitiesseemdesirablein bothaxes.
And theharmonyseemsdesirable.

Any problemsin pitch or roll duringglideslopeor localizertrackingor capture?Yes,you
haveto beverygentlewith thethingor theridequalityjust deterioratestounacceptable.
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Okay,seven.Any problemsin pitch or roll duringoffset corrections?Yeswith theroll not
reallyany ... well againyou haveto be smoothin pitch but it wasn't impactingcontrol
whereasthelateralalmostcausedustohaveto abandontheapproach.

Numbereight.Any problemsin pitch or roll during flight director tracking?Yes,again
lateralwasgivingmealittle bit of aproblem.I wasbangingit a lot harderthan ... theDASE
alot harderthanI intended.

Okay,nine.Any problemsduringflareandtouchdown?
Runwayline up, I don't think wehadanyproblem.And we're havingjust a little bit of a
problemwithgettinginto thebox,notbad.

ApproachversusLanding.Which wasmoredifficult and why? Now again,I'm going to
breakthisdown,a little bit. Theglideslopetrackingis not,andlocalizertrackingis not too
bad.That's veryeasy.Theoffsetmaneuveris probablythe most difficult maneuverso if
youcountthatasanapproachor landing,I'm notsure.And thelandingis fight behindit as
far asdifficulty.

Effectsof wind andturbulence?Verypronouncedon thestructuralmodes.

Were theproblemsnotedin questionssix througheleven primarily a result of: mostly
lateralvibrations.

Summary--goodbadfeatures.Yeahthebasiccontrolsystemis prettygood,if wecouldjust
get rid of this ... just stiffen up the body a little bit. That's the good features.The bad
featuresis the body isn't stiff and it really whacksaround.Specialcontrol techniques
required?Yes,youhavetobeveryverycareful,particularlylaterally.
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Pilot Rating Cards

CIR
DASE INFLUENCE ON
CONTROL INPUTS

PILOT'S

1 Pilot does not alter control inputs as a
result of aircraft flexibility.

2 Pilot intentionally modifies control inputs
to avoid excitation of flexible modes.

3 Cockpit vibrations impact precision of
voluntary control inputs.

4 Cockpit vibrations cause occasional
involuntary control inputs.

5 Cockpit vibrations cause frequent
involuntary control inputs.

6 Cockpit vibrations cause sustained involun-
tary control inputs or loss of control.

RQR

DASE INFLUENCE ON RIDE QUALITY
AND DISPLAY LEGIBILITY

1 Cockpit vibrations do not impact ride quality
or display legibility.

2 Cockpit vibrations are perceptable but not objectionable.

3 Cockpit vibrations are mildly objectionable -
improvement desired.

4 Cockpit vibrations are moderately
objectionable - improvement warranted.

5 Cockpit vibrations are highly objectionable -
improvement required.

6 Cockpit vibrations cause abandonment
of task - improvement required.

08-Sept-97 DLR
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